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November 1997

EXECUTIVE SUMMARY

This report provides a summary and evaluation of geotechnical instrumentation of the Hopkinton
Lake Dam in Hopkinton, New Hampshire. The Hopkinton Lake Dam was constructed for flood
control purposes and is a rolled earth fill with rock slope protection.

Geotechnical instrumentation at the dam consists of eight crest monuments, 22 piezometers, and
seventeen tilt plates. The tilt plates are discussed in a separate report prepared by the Corps of
Engineers (COE). In addition, there are also eight relief wells located on the downstream berm.
Plate 2 shows the locations of the geotechnical instrumentation.

Crest Monuments

Eight crest monuments (Mons. 1 through 8) were installed in September 1985. There are also
four control points labeled “SCOTT”, B(H514), C, and D composed of brass discs set in ledge
or concrete. Surveys for horizontal control were performed by the COE in 1986, 1991, and
1996. Vertical movement surveys were performed in 1985, 1986, 1991, and 1996. Survey data
are presented on Plates 12 and 13. Computed horizontal and vertical movements were small
with a range of horizontal movement from 0.010 to 0.037 foot (0.1 to 0.4 inch) between 1991
and 1996. Given the fact that visual inspections by the COE have shown no evidence of adverse
movements at the dam, this amount of movement is not considered significant. The maximum
net vertical movement recorded since 1985 is 0.082 foot (less than 1 inch) of settlement. This
amount of settlement is close to the margin of error for the survey and thus is considered to be
insignificant.

Piezometers

There are currently 22 piezometers installed at the dam. Five of these piezometers were installed
since the last periodic inspection. These five piezometers were installed in three boreholes
located along a cross section at about Station 5+25. Two piezometers were installed in a
borehole located on the upstream slope, two in a borehole located on the downstream slope, and
one in a borehole located on the downstream toe. The piezometer locations are shown on Plate
2. Table 1 gives the station, offsets, boring numbers, and elevations of key piezometer features.
Plates 9, 10, and 11 give the engineering logs of the boreholes and piezometers. Plates 14 and
19 show a cross section through the dam at Station 5+25, showing the piezometer locations and
piezometer data. Plates A.1 through A.48 show the boring logs, piezometer logs, and the results
of the falling head tests on the piezometers. Data for the other 17 piezometers are shown on
Plates 15, 17, and 18.
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The COE project personnel measured piezometer pore water elevations according to the reading
schedule shown on Plate B.3 from January 1992 through April 1997. Table 2 lists measured
pore water depths in the piezometers from January 1992 through April 1997. Table 3 lists
measured pore water elevations in the piezometers from January 1992 through April 1997.
Table 3 data are plotted as time histories on Plates C.1 through C.6. Plates D.1 through D.6
contain the piezometer time history data for the high pool event in October 1996. Plates E.1
through E.22 show plots of piezometer pore water elevation vs. pool elevation.

An average piezometer pore water elevation was calculated for each piezometer based on the
monthly data excluding the daily data collected during high pool periods. Table 4 lists the
selected piezometer data used to calculate the average piezometer levels along with the
calculated averages. Based on the plots of piezometer pore water elevation vs. pool elevation,
projections were made of the likely piezometer pore water elevations for a flood pool at spillway
crest. These projections are shown on Plates E.1 through E.22 and are listed in Table 8.
Plates 15, 17, 18, and 19 show the average piezometer water levels, the maximum piezometer
water levels recorded during the October 1996 high pool event, and the projected piezometer
water levels for a flood reaching spillway crest for several cross sections and profiles.

Relief Wells

The COE project personnel measured relief well water elevations according to the reading
schedule provided as Plate B.3 from January 1992 through April 1997. Table 5 lists measured
water depths in the relief wells from January 1992 through April 1997. Table 6 lists measured
water elevations in the relief wells from January 1992 through April 1997. Table 6 data are
plotted as time histories on Plate F.1. Plate G.1 contains the relief well time history data for the
high pool event in October 1996. Plates H.1 through H.8 show plots of relief well water
elevation vs. pool elevation.

An average relief well water elevation was calculated for each relief well based on the monthly
data excluding the daily data collected during high pool periods. Table 7 lists the selected relief
well data used to calculate the average water levels along with the calculated averages. Based
on the plots of relief well water elevation vs. pool elevation, projections were made of the likely
relief well water elevations for a flood pool at spillway crest. These projections are shown on
Plates H.1 through H.8 and are listed in Table 8. Plate 16 shows the average relief well water
levels, the maximum relief well water levels recorded during the October 1996 high pool event,
and the projected relief well water levels for a flood reaching spillway crest.
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Conclusions and Recommendations

Based on past performance of the dam and on the performance of the instrumentation to date,
the Hopkinton Lake Dam appears to be suitably instrumented. Existing instrumentation
indicates that the dam embankment is functioning suitably relative to seepage and crest
movements.

Comparison of data between 1991 and 1996 indicates horizontal displacements in the range of
0.010 to 0.037 foot (0.1 to 0.4 inch). The crest monument data show that movements are
generally small and, taken together with past COE visual inspection reports indicating no
evidence of adverse movements, can be considered insignificant. The maximum net vertical
movement recorded since 1985 is 0.082 foot (less than 1 inch) of settlement. This amount of
settlement is close to the margin of error for the survey and thus is considered to be insignificant.

The crest monuments should continue to be surveyed and evaluated on the current schedule of
once every five years just prior to the periodic inspection.

We consider the number of piezometers installed to be adequate unless physical evidence of
unusual seepage patterns observed in the future indicates the need for additional instrumentation.

The current schedule of monitoring the piezometers is adequate.

—
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PREFACE

Purpose and Scope

This report provides a summary and evaluation of geotechnical instrumentation of the Hopkinton
Lake Dam in Hopkinton, New Hampshire.

GEI performed the following work:

a)

b)

©)

d)

g)

Reviewed Periodic Inspection Reports 1 through 5 and data provided by the U.S. Army
Corps of Engineers (USACE) on August 19, 1997. (Tasks 1 and 2)

Prepared an instrumentation general plan in a Microstation drawing file. (Task 3)

Prepared drafted engineering logs and piezometer logs, profiles, and cross sections in
Microstation drawing files. (Tasks 4 and 5)

Prepared Lotus 1-2-3 plots of piezometer data. (Task 6)
Prepared a phreatic surface plan in a Microstation drawing file. (Task 7)

Prepared survey data and horizontal and vertical movement plots in Microstation drawing
files. (Task 8)

Prepared this report summarizing Tasks 1-8). (Task 9)

Project Personnel

Gillian M. Gregory Project Manager
Carolyn Lewis Civil Engineer
Dana Macl.eod Lead Drafter

R. Lee Wooten In-House Reviewer

Elevation Datum

All elevations in this report are referenced to National Geodetic Vertical Datum (NGVD).
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Limitations

Our professional services for this project have been performed in accordance with generally
accepted engineering practices. No other warranty, expressed or implied, is made.
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1. PROJECT PERFORMANCE

The dam performance is rated as good based on the instrumentation data compiled to date. Crest
monument data indicate that horizontal displacements between 1991 and 1996 are in the range
of 0.010 to 0.037 feet (0.1 to 0.4 inch). The maximum net settlement since 1985 is 0.082 foot
(less than one inch). The piezometer readings, including the new piezometers, and dam
performance indicate that the impervious central core is sufficient to lower the pore pressures
and exit gradients so that seepage is safely exiting at the toe of the dam.
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such as piping, boils, or sinkholes were observed then by the team or
subsequently reported by the Project Manager.

C. March 1990 Pool: During March 1990, the embankment was subjected to its
highest impoundment since piezometers 3 through 11 were installed in 1987 and
1988. The maximum water surface during this small event was at El. 397.2 feet
NGVD, stage 31.2 (18.8 feet below the spillway crest).

d. August 1991 Pool: During the August 1991 event, the embankment was
subjected to an impoundment of 394.6 feet NGVD, stage 28.6 feet (21.4 feet
below spillway crest). The dam was inspected at the time by an Emergency
Response Team from Geotechnical Engineering Division (GED). No abnormal
seepage conditions such as piping, boils, or sinkholes were observed then by the
team or subsequently reported by the Project Manager. During this time the
forebay pool was empty (July 9 to October 24, for maintenance), which caused
the water elevations in the piezometers and relief wells on the left side of the
outlet channel to drop.

e. October 1996 Pool: During October 1996 the embankment was subjected to an
impoundment of 403.2 feet NGVD, stage 37.2 feet (12.8 feet below spillway
crest).

The instrumentation evaluation in this report is based on Piezometer 1 - 11 readings from
1992 to the present and Piezometers 13A and B, 14A and B and 15 from 1994 to the
present. In addition, a review was made of piezometer data reported in the prior report
(Ref. 4.

I References are listed at the end of this report.
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uplift development. The outlet works, located in the dam on the left bank of the river, consists
of an approach channel, gate tower, three conduits, stilling basin, an outlet channel, and a
forebay pool.

The Hoague-Sprague Dam located immediately downstream of the dam is used to supply water
to the nearby paper mill.

The spillway is a concrete, trapezoidal weir (ogee section) founded on rock and is located in
Dike H-3, located about 8,000 feet east of Hopkinton Dam (See Plate 1). Top elevation is El.
416 feet NGVD, and the crest length is 300 feet.

Instrumentation to monitor dam performance at Hopkinton Lake Dam consists of 8 crest monu-
ments, 17 tilt plates, and 22 piezometers. There are also eight relief wells located along the
downstream berm. A general plan of instrumentation is shown on Plate 2. There is no
instrumentation at dikes H-2 and H-3.

—
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Boring logs and piezometer installation logs are shown on Plates A.1 through A.438.
Graphic logs for the three borings and five piezometers are shown on Plates 9-11. The
piezometers are Casagrande-type with 3/4 inch, PVC riser pipe and are manually read
using an M-Scope Water Level Indicator.

Piezometer data, including piezometer location (station and offset), piezometer tip and
tip elevation, and the zone/material where the tip is located, are included in Table 1.

33 Relief Wells

There are connected deposits of laminated fine sand and clay and stratified sands and gravels
within and under the glacial till (Plates 4A and 4B). The relief wells were installed during con-
struction of the dam to relieve potential development of hydrostatic pressures in the deposits
within and under the till. The wells are 8 inches in diameter, approximately 74 feet deep, and
discharge into the rockfill adjacent to the forebay pool. The wood stave screens are 24 feet in
length and surrounded by 40 feet of gravel pack. A detail of the wells is shown on Plate 25. The
location plan is shown on Plate 2. The water surface in each well is read with an M-Scope Water
Level Indicator.

3.4  Tilt Plates
Seventeen tilt plates were installed in 1989 to monitor the movement of the east outlet channel

and stilling basin retaining walls. Tilt plate data obtained through 1996 were reported and
evaluated by COE in Ref. 5.

—
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4.2

attributed to the survey accuracy or natural soil adjustment. The 1996 survey
showed random movement between 1991 and 1996 in the upstream direction of
Mons. 1,2, 3, 7, and 8, where Mons. 4, 5, and 6 showed slight movement in the
downstream direction. In any event, the small amount of movement recorded
and the lack of any other manifestation of movement of the embankment leads
to the conclusion that no significant movement of the dam is occurring at this
time. From the data that have been acquired to date, it is concluded that there
has been insignificant horizontal movement within the embankment, and any
recorded movements are probably due to instrument error.

Piezometers

4.2.1

Data Collection

Location Maps: A general plan of the project showing the location of the active
piezometers and the corresponding identification number for each piezometer
is provided to project personnel to eliminate identification and data recording
inaccuracies.

Data Collection Tables: A table listing the piezometer identification number,
stationing and offset, as well as piezometer top and tip elevations is also
provided for recording and submitting piezometer readings.

Reading Schedule (See Plate B.3): Piezometer monitoring at Hopkinton Lake
Dam has been maintained by project personnel since the installation of the
piezometers in 1987. The minimum piezometer reading schedule presently in
effect is as follows:

(1) Routine: During periods when the reservoir is at or below the 22-foot stage
(EL. 387.5 feet NGVD), readings should be made by the project manager
at least once a month. When access to instruments is made hazardous by
snow or ice, the readings may be deferred until safe access is possible.

(2) High Pool: During periods when the reservoir level (includes rising and
falling pools) is above the 22-foot stage, readings should be made on a
daily basis. Pool elevations should be recorded simultaneously with

piezometer, relief well, and tail water pool readings. On a falling pool, piezometer readings
should continue for approximately five days after the pool has returned to its normal elevation.
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level in PZ-1 ranges from EL 363.5 to about El. 369 for the period 1992 to
1997 (Plate C.1). This compares to elevations of 364 to 367 reported for
the period 1987 to 1991 (Ref. 4). The reading of El. 375.4 on April 3, 1993
(Table 3) appears to be an error. Inspection of the depth readings for that
date (Table 2) shows that the readings for PZ-1 and PZ-2 were probably
reversed on the data sheets. According to the prior report (Ref. 4), the
foundation drain under the stilling basin, where PZ-1 and PZ-2 tips are
located, is directly connected to the tailwater by an outlet into the stilling
basin at El. 363.0, and the piezometric level in PZ-1 tends to respond more
to tailwater than to pool level. The piezometric level in PZ-1 does increase
in response to rise in pool level, but the response is somewhat dampened.
Plate D.1 shows the piezometric response to the pool level and the spillway
discharge during the October 1996 flood, the response being similar to that
of the 1987 flood (Plate 18, Ref. 4). Plate E.1 shows the piezometric level
plotted against pool elevation. The plot shows a projection of piezometric
level for a pool at spillway crest. The projected elevation for pool at
spillway crest for PZ-1 is 369.4.

PZ-2: PZ-2 is also located on the downstream side of the dam adjacent to
the stilling basin’s west wall with its tip at E1. 330.0. This piezometer is
similar to PZ-1 in construction (Plate 25) and response to a rising pool.
Normal water level in PZ-2 from 1992 to 1997 also ranges from El. 363.5
to about EL 369, compared to 364 to 367 for the period 1987 to 1991 (Plate
C.1). The reading of El. 358.8 on April 3, 1993 (Table 3) appears to be an
error as explained above. Response of PZ-2 to rising pool and spillway
discharge is also similar to PZ-1 (Plate D.1). The projected piezometric
level in PZ-2 with pool level at spillway crest is 369.3 (Plate E.2).

PZ-3A: PZ-3A is located on the downstream berm, near the left abutment
with its tip in foundation soils at EL. 305.7. The tip is surrounded by filter
sand extending from El. 303.5 to 321.2, which is capped with a 4.5-foot
bentonite seal. The foundation material that influences the response of PZ-
3A is a gray silty (25-35%) SAND with gravel (5-15%) with large cobble
fragments (SM). The normal groundwater level in PZ-3A ranges from EL
375 to El. 377 over the period 1992 to 1997 (Table 4). This compares to
a range of from El. 375.5 to 377.0 from 1987 to 1991. The time-history
plots (Plates C.2 and D.2) show a rise in piezometric elevation with rise in
pool level, with a lag of a couple of days in response. The projected
piezometric elevation with pool level at spillway crest is 379.2 (Plate E.3).

y—
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capped with a 5.0-foot bentonite seal. The foundation material that
influences the response of PZ-7A is a gray-brown silty (10-20%) GRAVEL
with sand (5-15%) and rock fragments (GM). The normal groundwater
level in PZ-7A ranges from El. 368.2 to El. 371 over the period 1992 to
1997 (Table 4). This compares to a range of from El 369 to 371 from
1987 to 1991. The time-history plots (Plates C.2 and D.2) show a rise in
piezometric elevation with rise in pool level, with a lag of a couple of days
in response. The projected piezometric elevation with pool level at
spillway crest is 372.9 (Plate E.7).

PZ-8A: PZ-8A is located on the downstream berm to the right of the
outlet, with its tip in foundation soils at El. 305.5. The piezometer tip is
surrounded by filter sand extending from El. 304.5 to 320.8, which is
capped with a 10.7-foot bentonite seal. The foundation material that
influences the response of PZ-8A is a gray-brown silty (23-30%) SAND
with gravel (SM). The normal groundwater level in PZ-8A ranges from EL
367 to EL. 370 over the period 1992 to 1997 (Table 4). This compares to
a range of from El. 368 to 370 from 1987 to 1991. The time-history plots
(Plates C.2 and D.2) show a rise in piezometric elevation with rise in pool
level, with a lag of a couple of days in response. An unusually high
reading recorded on 2/5/96 appears to be the result of transposing the data
for PZ-8A and PZ-8B on the data sheets. The projected piezometric
elevation with pool level at spillway crest is 372.1 (Plate E.8).

PZ-15: PZ-15 is located on the downstream berm to the right of the outlet,
with its tip in foundation soils at E1. 301. The piezometer tip is surrounded
by filter sand extending from El 299 to 334, which is capped with a 6-foot
bentonite seal. The foundation materials that influence the response of PZ-
15 are stratified silty sands with rock fragments (SM) and some varved
clay. The normal groundwater level in PZ-15 ranges from El. 370 to El.
377 over the period 1994 to 1997 (Table 4). It is not clear why there was
a significant drop in piezometric level during August and September 1994.
The time-history plots (Plates C.2 and D.2) show a rise in piezometric
elevation with rise in pool level, with a lag of a couple of days in response.
The projected piezometric elevation with pool level at spillway crest is
378.1 (Plate E.9).

(10) PZ-3B: PZ-3B is located on the downstream berm, near the left abutment,

with its tip in foundation soils at El. 349.7. The piezometer tip is

é GEI Consultants, Inc.
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(13) PZ-6B: PZ-6B is located on the downstream berm to the right of the outlet,
with its tip in foundation soils at El. 349.9. The piezometer tip is
surrounded by filter sand extending from El. 348.9 to 358.9, which is
capped with a 3.6-foot bentonite seal. The foundation material that
influences the response of PZ-6B is a gray, silty (28%) SAND with clay
(10%) and gravel (5%) (SM). The normal groundwater level in PZ-6B
ranges from El. 378.5 to El. 380.5 over the period 1992 to 1997 (Table 4).
This compares to a range of from El. 378 to 380 from 1987 to 1991. The
time-history plots (Plates C.3 and D.3) show a rise in piezometric elevation
with rise in pool level, with a lag of a couple of days in response. The
projected piezometric elevation with pool level at spillway crest is 382.9
(Plate E.13).

(14) PZ-7B: PZ-7B is located on the downstream berm to the right of the outlet,
with its tip in foundation soils at El. 349.2. The piezometer tip is
surrounded by filter sand extending from El. 348.2 to 359.2, which is
capped with a 2-foot bentonite seal. The foundation material that
influences the response of PZ-7B is a gray, silty (15%) clayey (14%)
SAND with gravel (23%) (SC-SM). The normal groundwater level in PZ-
7B ranges from El. 378.5 to El 380.8 over the period 1992 to 1997 (Table
4). This compares to a range of from EL 378 to 381 from 1987 to 1991.
The time-history plots (Plates C.3 and D.3) show a rise in piezometric
elevation with rise in pool level, with a lag of a couple of days in response.
The projected piezometric elevation with pool level at spillway crest is
382.9 (Plate E.14).

(15) PZ-8B: PZ-8B is located on the downstream berm to the right of the outlet,
with its tip in foundation soils at El. 349.5. The piezometer tip is
surrounded by filter sand extending from El. 348.5 to 358.5, which is
capped with a 6-foot bentonite seal. The foundation material that
influences the response of PZ-8B is a gray, sandy (43%) SILT with clay
(18%) and a trace of gravel (ML). The normal groundwater level in PZ-8B
ranges from EI. 379.5 to El. 382 over the period 1992 to 1997 (Table 4).
This compares to a range of from El. 379 to 381 from 1987 to 1991. The
time-history plots (Plates C.3 and D.3) show a rise in piezometric elevation
with rise in pool level, with a lag of a couple of days in response. The
projected piezometric elevation with pool level at spillway crest is 382.4
(Plate E.15).

g GEI Consultants, Inc.
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(19) PZ-13A: PZ-13A is located on the upstream slope of the embankment with

= its tip in foundation soils at El. 299. The piezometer tip is surrounded by

filter sand extending from EL 297 to 315, which is capped with a 6-foot

bentonite seal. The foundation materials that influence the response of PZ-

- 13A are a dark gray, silty (25-35%) SAND with gravel (15-25%) (SM) and

a brown sandy 30-40%) CLAY with little gravel (CL). The normal

groundwater level in PZ-13A ranges from El. 370 to El. 373 over the

period 1994 to 1997 (Table 4). The time-history plots (Plates C.5 and D.5)

show a rise in piezometric elevation with rise in pool level, with a lag of a

couple of days in response. An unusually high reading on 4/30/96 may be

the result of transposing the depths recorded for PZ-13A and PZ-13B. The

projected piezometric elevation with pool level at spillway crest is 375.3
- (Plate E.19).

(20) PZ-14A: PZ-14A is located on the downstream slope of the embankment
with its tip in foundation soils at EL. 303. The piezometer tip is surrounded
by filter sand extending from ELl. 300 to 320, which is capped with a 6-foot
bentonite seal. The foundation material that influences the response of PZ-
14A is a brown clayey (10-20%) SAND with gravel (15-25%) (SC). The
normal groundwater level in PZ-14A ranges from El. 369.2 to El. 372 over

— the period 1994 to 1997 (Table 4). The time-history plots (Plates C.5 and

D.5) show a rise in piezometric elevation with rise in pool level, with a lag
of a couple of days in response. An unusual reading on 4/30/96 may be the

- result of transposing the depths recorded for PZ-14A and PZ-14B. The

projected piezometric elevation with pool level at spillway crest is 374.2
(Plate E.20).

(21) PZ-13B: PZ-13B is located on the upstream slope of the embankment with

its tip near the boundary between embankment and foundation soils at

El 368. The piezometer tip is surrounded by filter sand extending from

El. 366 to 374, which is capped with a 4-foot bentonite seal. The
- foundation materials that influence the response of PZ-13B are a dark
gray. silty (25-35%) SAND with gravel (15-25%) (SM) and a brown sandy
(30-40%) CLAY with little gravel (CL). The normal groundwater level in
PZ-13B was difficult to estimated due to the scatter in the data (Table 3 and
Plate C.6). The time-history plots (Plates C.6 and D.6) appear to indicate
piezometric levels higher than pool level. An unusually low reading on
4/30/96 may be the result of transposing the depths recorded for PZ-13A
and PZ-13B. Also, the readings for PZ-13B and PZ-14B may have been

Q GEI Consultants, Inc.
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typically about 5 feet higher than in the other deep piezometers to the right
of the stilling basin. This may indicate that these two piezometers are
founded in similar strata or that PZ-3A is influenced by the abutment and
PZ-15 is influenced by recharge from relief well RW-2. Relief Well RW-2
is closer to PZ-15 than any other relief well is to an adjacent piezometer.
Therefore, it is possible that there would be a recharge effect at PZ-15 that
might not be evident at other piezometers. Average readings for PZ-5B,
PZ-6B, PZ-7B, and PZ-8B are in the range of 379 to 381 over the past five
years.

Piezometers PZ-3A&B and PZ-4A&B are located to the left of the outlet
and stilling basin. Piezometric levels in the deep piezometers to the left of
the outlet appear to be about 2 to 5 feet higher than the levels in the deep
piezometers to the right of the outlet and stilling basin. Piezometric levels
in PZ-4B are about 2 feet lower than in PZ-4A, indicating that the levels in
PZ-4B appear to be influenced by the foundation drains for the adjacent
stilling basin. Piezometric levels for PZ-3A and PZ-3B are very similar
over the five years. The level in PZ-3A is 5 to 7 feet higher than for the
deep piezometers in the valley bottom, indicating some influence from the

. left abutment. The level in PZ-3B is 3 to 5 feet lower than for the shallow

piezometers in the valley bottom, indicating less of a connection with the
forebay reservoir.

Station 5+25: Piezometers PZ-13A&B, PZ-14A&B, and PZ-15 were
installed during 1993 at approximately Sta. 5+25 (Plate 19). Time history
data are shown together on Plates C.5 and D.5 for the past four years and
for the high pool event, respectively. Normal piezometric levels in deep
piezometers PZ-13A and PZ-14A are close to or lower than pre-existing
ground levels, indicating that there is not a significant artesian condition in
the gravels underlying the dam. As described above, PZ-15 may be
influenced by RW-2, resulting in higher piezometric levels than in PZ-13A
or PZ-14A. Piezometric levels in PZ-13B typically respond closely to
fluctuations in the pool level as would be expected, although there is a lot
of scatter in the data. Piezometric levels are generally about 5 feet higher
in PZ-13B than in PZ-14B. As would be expected, the compacted pervious
fill drain layer affects the response of PZ-14B, limiting piezometric levels
to an elevation corresponding to the top of the drain layer (Plate 19).

——
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4.3

Relief Wells
4.3.1 Data Collection

Water surface elevations for relief wells are collected in the same manner as the
piezometer data as described in subsection 4.2.1. However, very little data have been
collected since October, 1994. Relief well depths and elevations are given in Tables 6
and 7, respectively. Time-history plots of all eight relief wells are shown on Plate F.1.
A time-history plot for the October 1996 high pool event is shown on Plate G.1. Relief
well elevation vs. pool elevation plots are included as Plates H.1 - H.8.

4.3.2 Interpretation and Evaluation

Based on the soil profile, only RW-1, RW-4, and RW-8 intercept the gravel layer below
the dam (Plate 16). The others are located in the glacial till. The strata surrounding RW-
6 are questionable; the log for the relief well indicates a gravelly (water-bearing) river
bed sand, while the adjacent boring log indicates glacial till.

During January 1994, the relief wells were flushed (Ref. 6). Up to 7.7 feet of sediment
was removed from the wells. Based on drawings showing design well depths (Plates 16
and 25), it appears that between 0.5 and 3.5 feet of sediment may have remained at the
bottom of the wells after flushing. This amounts to 2 to 15% of the well screen length
compared to 25 to 50% reported for the prior periodic inspection (Ref. 4). It was stated
in Ref. 4 that the gravel pack is of too fine a gradation for the well screens size, and thus
it is possible that slightly more sediment is in the wells in 1997 than in 1994. It was also
reported in Ref. 4 that inspection by a down-hole camera in 1992 had indicated a
significant build-up of mineral deposits on the well screens that would restrict flow into
the wells.

Relief wells 2 through 8 are located on the downstream toe berm to the left of the stilling
basin outlet. They respond only slightly to rising pool elevation and generally remain at
about EL 380 to 382 (Plate F.1). In addition, the water levels change only slightly when
the pool was drawn down to El. 365 in mid-1993. The forebay pool elevation is
generally at 381+ feet. The T-invert outlet of RW-2 through RW-8 is at El. 375
according to as-built plans (Plate 25). With the forebay pool above the relief well outlet
elevation, water from the forebay pool can back up into the relief wells. It would thus
be difficult to determine whether any water is flowing into the relief wells from the
underlying gravel layer.

—
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5.

5.1

CONCLUSIONS

General

Based on past performance of the dam and on the performance of the instrumentation to date,
the Hopkinton Lake Dam appears to be suitably instrumented. Existing instrumentation indi-
cates that the dam embankment is functioning suitably relative to seepage and crest movements.

5.2

5.3

Crest Monuments
5.2.1 Schedule

The planned schedule for crest monument surveys for the Hopkinton Lake Dam is once
every five years, which coincides with the periodic inspection schedule. This schedule
is adequate unless physical evidence of embankment movement is found or the next
scheduled survey results in unusual readings. Therefore, the next scheduled survey
should be performed in 2001, just prior to the periodic inspection.

5.2.2 Evaluation of Adequacy

The number and locations of the crest monuments are adequate to evaluate embankment
movements. Comparison of data between 1991 and 1996 indicates horizontal
displacements in the range of 0.010 to 0.037 foot (0.1 to 0.4 inch). Measured settlements
since 1985 are less than 0.082 foot (1 inch). In the absence of any reported physical
evidence to indicate embankment movement, these displacements and settlements are not
considered significant.

5.2.3 Recommendations

The crest monuments should continue to be surveyed and evaluated on the current
schedule.

Piezometers
5.3.1 Schedule

The current schedule of monitoring the piezometers is adequate.

Q GEI Consultants, Inc.
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dam, and thus the relief wells may not be needed. In addition, water levels in the forebay
pool are higher than the T-invert outlets of the wells, and thus the wells may be acting
as gravity injection wells, as indicated by piezometric levels at PZ-15.

5.4.3 Recommendations

The relief well water levels should continue to be recorded and evaluated on the current
schedule.

@ GEI Consultants, Inc.
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TABLE 1 - PIEZOMETER DATA - MATERIAL ZONES
Instrumentation Appendix
Hopkinton Lake Dam, Hopkinton, New Hampshire

Piez. Station CL Riser Pipe Piezometer Zone Material Tip Is Located In
No. Offset  Top Elevation  Tip Elevation
4} (feet-NGVD)  (feet-NGVD)
(feet)

PZ-1 5+58 213 376.3 331.00 Drain Filter Sand

Pz-2 6+49 213 384.7 330.00 Drain Filter Sand
PZ-3A 7+07 155 385.10 305.70 Foundation  Gray Silty SAND (SM)

PZ-3B 7+07 155 385.10 349.70 Foundation  Gray Silty SAND w/Clay (SC-SM)

PZ-4A 6+43 155 385.10 305.70 Foundation = Gray Br. Silty SAND w/Gravel
(SM)

PZ-4B 6+43 155 385.10 349.70 Foundation  Gray Silty SAND w/Gravel (SM)

PZ-5A 5+02 155 385.00 305.60 Foundation  Gray Sandy SILT (ML)

PZ-5B 5+02 155 385.00 349.60 Foundation  Gray Silty SAND w/Clay (SC-SM)

PZ-6A 4+50 155 385.30 305.90 Foundation  Gray Br. Silty SAND (SM)

PZ-6B 4+50 155 385.30 349.90 Foundation  Gray Silty SAND w/Clay (SM)

PZ-7A 4+02 155 384.60 305.20 Foundation  Gray Br. Silty GRAVEL (GM)

PZ-7B 4+02 155 384.60 349.20 Foundation  Gray Silty Clayey SAND (SC-SM)

PZ-8A 2+53 165 384.90 305.50 Foundation = Gray Br. Silty SAND w/Gravel
(SM)

PZ-8B 2+53 155 384.90 349.50 Foundation = Gray Sandy SILT (ML)

PZ-9 5+47 275 384.80 340.50 Foundation = Gray SAND w/Silt (SP-SM)
PZ-10 5+28 318 384.70 323.80 Foundation  Gray Silty SAND w/Gravel (SM)
PZ-11 5+08 357 384.10 353.10 Foundation  Gray Silty SAND w/Gravei (SM)

PZ-13A  5+25 59 417.7 299.0 Foundation = Brown SAND w/Silt (SP-SM)

PZ-13B  5+25 59 417.8 368 Embankment Dark Brown Sandy SILT, Trace
Gravel (ML)

PZ-14A  5+25 73 417.7 303 Foundation  Brown Clayey Sand w/Trace
Gravel (SC)

PZ-14B 5+25 73 417.8 369 Embankment Brown, M-F SAND w/Trace Silt
(SP)

PZ-156 5+25 155 384.3 301 Foundation  Gray Varved Clay w/M-F SAND

(CL)

Note: (1) All piezometers are located downstream of the crest, except PZ-13A and PZ-13B.

GEI Consultants, Inc.
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TABLE 4 - AVERAGE WATER LEVELS FOR EACH PIEZOMETER
Instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire

POREWATER ELEVATION FOR NORMAL POOL, FT-NGVD

DATE POOL EL PZ-1 Pz-2 PZ-3A PZ-3B PZ-4A PZ-4B PZ-5A PZ-5B PZ-6A PZ-6B
31-Jan-92 382.70 363.8 363.6 376.1 375.9 3707 367.8 368.1 3815 369.5 380.1
03-Mar-92 382.70 364.0 363.8 375.9 375.7 3707 3678 369.1 3819 369.4 380.1
03-Apr-92 384.20 365.3 365.4 376.9 376.7 371.8 369.1 370.0 381.7 3703 PI
30-Apr-92 380.98 365.7 365.4 3774 377.4 371.9 368.2 369.7 379.4 369.8 378.0
02-Jun-92 384.96 366.3 366.5 376.6 377.8 371.7 369.4 369.6 379.8 369.9 379.0

01-Jul-92 380.15 363.7 3635 3758 375.9 3703 367.7 3685 379.3 368.8 3786
04-Aug-92 380.12 363.8 363.6 3754 376.0 370.2 367.7 368.3 379.4 368.6 378.6
01-Sep-92 380.00 363.8 363.6 3753 375.8 370.2 367.6 368.2 379.4 368.5 3785
28-Sep-92 380.57 364.7 3645 375.7 376.1 370.7 368.1 368.6 380.0 368.8 378.9
30-Oct-92 382.12 363.9 363.6 375.3 375.8 3701 367.6 368.2 381.2 368.4 380.1
30-Nov-92 384.00 366.3 366.1 377.0 377.2 3720 369.7 370.0 381.7 370.1 380.3
31-Dec-92 384.00 365.0 364.8 376.2 376.1 3712 368.6 369.4 382.0 369.6 380.6
29-Jan-93 384.00 364.3 364.1 3766 376.2 3713 368.6 369.3 381.9 369.6 380.4
01-Mar-93 382.10 Pl Pl PI Pl P Pi Pl PI Pl Pl
02-May-93 365.50 368.9 365.3 3775 377.6 3722 369.6 37041 380.1 3705 379.2
28-May-93 365.50 363.7 3635 375.9 3781 3705 367.9 368.7 3796 369.1 3785
01-Jul-83 365.50 363.8 3635 3753 375.6 370.1 367.6 368.2 378.5 368.5 3785
31-Jul-93 365.50 364.2 363.9 3752 375.4 370.1 367.6 368.2 379.8 368.4 378.8
01-Sep-93 380.19 364.0 363.8 375.0 375.2 370.0 3675 368.0 379.7 368.2 378.7
29-Sep-93 380.18 363.8 363.6 3748 376.0 369.4 367.5 367.9 3796 368.2 378.4
02-Nov-93 383.13 364.2 364.0 375.0 376.2 370.2 367.8 368.6 381.7 368.9 380.3
01-Dec-93 384.10 366.3 366.1 376.7 3771 371.9 369.4 370.2 3817 370.2 380.4
29-Dec-93 383.50 363.7 3635 3759 3765 370.6 368.0 369.3 3815 369.6 380.2
01-Feb-94 NA NA NA NA NA NA NA NA NA NA NA
01-Mar-94 383.10 NA NA 375.0 375.7 NA NA NA NA NA NA
01-Apr-94 385.00 367.1 Pl 377.8 377.9 3728 370.8 371.2 Pl 371.2 380.0
02-May-94 383.51 365.1 364.9 376.8 377.8 3715 369.4 370.1 380.4 370.3 379.3
24-May-94 382.56 364.6 364.4 376.5 377.3 371.2 368.0 369.8 380.2 3701 3791
27-Jun-94 380.05 363.8 3635 3754 376.1 370.2 368.0 368.8 379.6 369.0 378.7
01-Aug-94 379.88 363.9 363.6 374.3 376.0 370.0 367.8 368.6 3788 368.8 378.6
01-Sep-94 379.80 363.7 363.5 374.8 3756 3689.7 367.6 368.4 379.7 368.6 3785
03-Oct-94 382.18 363.9 363.7 3751 3763 370.1 368.0 368.9 3817 369.1 380.2
28-Oct-94 382.11 364.0 363.7 3752 375.9 370.0 367.7 368.8 381.7 368.9 380.1
02-Dec-94 384.05 363.7 3636 375.0 3727 370.0 367.8 369.3 379.2 369.4 37941
02-Mar-95 382.78 PI Pl 3756 375.9 Pl Pl P Pl Pl Pl
28-Mar-85 383.84 365.8 365.6 37741 3774 372.0 369.7 3703 382.1 370.6 380.7
01-May-95 381.76 363.6 363.4 376.1 376.2 370.3 368.1 368.4 380.5 368.6 379.0
26-May-95 380.96 363.7 363.5 375.6 376.0 3703 368.0 368.8 379.9 368.9 378.7
27-Jun-85 379.60 363.7 363.5 375.2 3754 369.8 367.6 368.3 379.4 368.4 378.3
26-Jul-85 379.21 363.8 363.6 374.8 375.3 369.7 367.5 368.4 379.9 368.2 378.7
31-Aug-95 380.02 364.2 363.9 3747 375.3 369.7 367.4 368.1 379.6 368.1 378.4
29-Sep-95 380.16 364.0 363.8 3746 375.4 368.7 36875 368.1 380.2 368.1 378.6
07-Nov-95 384.53 366.2 365.9 3771 377.6 3721 370.2 3704 382.0 3705 380.8
22-Nov-95 385.66 366.2 366.2 3774 378.1 372.4 3703 370.8 381.8 370.8 380.7
27-Dec-95 383.09 PI Pl Pl P PI Pl Pl Pl Pl Pl
08-Feb-86 384.60 364.6 364.4 376.7 3766 371.3 368.9 3699 Pl 370.2 380.5
28-Feb-96 383.60 367.0 367.0 378.1 376.9 373.0 3706 371.0 3823 37141 380.3
28-Mar-96 384.30 365.7 385.5 377.2 376.9 372.0 368.6 370.3 381.8 3705 380.5
30-Apr-96 384.30 366.7 366.4 378.0 378.3 3728 370.5 371.0 381.9 37141 380.6
04-Jun-96 380.57 363.5 363.3 376.0 376.7 3705 368.2 369.1 379.9 369.5 378.8

01-Jul-86 380.00 363.5 363.3 3755 375.9 3701 367.8 368.7 379.8 369.0 378.7

29-Jul-96 380.29 363.5 363.2 3753 375.9 370.0 3677 368.6 379.7 369.0 3786
28-Aug-96 380.11 363.8 363.5 375.1 3753 369.9 367.6 368.2 3796 368.4 3784
29-Sep-96 379.91 363.9 363.6 374.9 375.6 369.8 3675 368.2 379.6 368.4 378.4
03-Nov-96 383.40 364.2 364.0 3761 376.6 370.9 368.6 369.4 381.8 369.6 380.3
29-Nov-96 383.81 365.1 3649 3766 376.8 371.4 369.0 3698.8 381.9 3701 380.5
31-Dec-96 385.42 367.1 366.9 3783 378.7 3732 370.8 371.2 382.0 3713 380.8
31-Mar-97 391.09 Pl Pl Pi PI Pl P Pl Pl Pl Pl
30-Apr-97 383.52 367.1 366.9 378.2 378.7 3728 370.8 371.1 381.8 3711 380.4

Average

Water level: 381.28 364.71 364.40 376.02 376.38 370.89 368.54 369.23 380.62 369.43 379.46

CODES: PU=Personnel Unavailable to take readings
PD= Piezometer Dry PF=Piezometer Frozen
Pl=Piezometer Inaccessible NA=Information not Given

GEl Consultants, Inc. Hopkinton Dam Project 97487



TABLE 4 -

POREWATER ELEVATION FOR NORMAL POOL, FT-NGVD

AVERAGE WATER LEVELS FOR EACH PIEZOMETER
Instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire

DATE POOL EL PZ-7A PZ-7B PZ-8A PZ-8B PZ-9 PZ-10 PZ-11 PZ-13A PZ-13B PZ-14A
31-Jan-92 382.70 369.8 380.2 368.6 3819 364.2 368.3 365.2 NA NA NA
03-Mar-92 382.70 369.7 380.2 368.4 381.9 3645 368.2 381.1 NA NA NA
03-Apr-92 384.20 3704 380.5 369.2 Pl 365.6 369.3 367.3 NA NA NA
30-Apr-92 380.98 370.2 3792 368.9 379.7 365.9 369.2 367.2 NA NA NA
02-Jun-92 384.96 370.2 379.0 368.6 380.0 366.1 369.3 367.2 NA NA NA

01-Jul-92 380.15 369.1 3787 367.8 379.7 364.1 367.8 365.2 NA NA NA
04-Aug-92 380.12 368.9 378.7 367.7 3796 364.1 367.6 365.2 NA NA NA
01-Sep-92 380.00 368.8 378.5 367.4 3796 364.0 367.5 365.4 NA NA NA
28-Sep-92 380.57 368.9 379.0 367.6 380.0 364.9 368.1 366.2 NA NA NA
30-Oct-92 382.12 3686 380.2 367.0 3814 364.1 367.7 3657 NA NA NA
30-Nov-92 384.00 3701 3805 368.8 3815 366.8 369.5 367.6 NA NA NA
31-Dec-92 384.00 369.8 380.9 368.4 381.9 365.4 368.8 366.4 NA NA NA
28-Jan-93 384.00 369.8 380.8 368.4 PF 365.0 368.5 366.1 NA NA NA
01-Mar-93 382.10 Pl Pl PI PI Pl Pl Pl NA NA NA
02-May-93 365.50 3706 3796 369.6 380.2 365.9 369.6 366.6 NA NA NA
28-May-83 365.50 369.4 3786 368.2 3796 364.1 368.0 364.9 NA NA NA
01-Jul-83 365.50 368.8 378.8 367.4 3796 364.0 367.6 365.1 NA NA NA
31-Jul-93 365.50 368.6 379.3 367.2 3799 364.0 367.7 3655 NA NA NA
01-Sep-93 380.19 368.4 379.0 366.9 379.8 364.2 367.5 3655 NA NA NA
29-Sep-93 380.18 3685 3786 367.0 3795 363.9 367.4 365.4 NA NA NA
02-Nov-93 383.13 369.2 3806 367.7 3817 364.4 367.9 365.9 NA NA NA
01-Dec-93 384.10 369.9 380.7 368.4 3816 366.4 369.5 367.4 NA NA NA
29-Dec93 383.50 369.7 380.5 368.4 3815 364.3 368.2 3654 NA NA NA
01-Feb-94 NA NA NA NA NA NA NA NA NA NA NA
01-Mar-94 383.10 NA NA NA NA NA NA NA NA NA NA
01-Apr-94 385.00 37141 380.2 369.2 Pl 367.5 370.6 367.7 3729 386.8 3722
02-May-84 383.51 3705 3794 369.2 380.2 365.4 369.3 365.9 3741 396.8 371.2
24-May-94 382.56 3704 379.2 369.2 380.0 364.9 369.0 362.2 3721 387.6 3710
27-Jun-94 380.05 369.1 378.7 367.8 379.6 364.1 368.0 365.1 370.7 400.8 369.9
01-Aug-94 379.88 368.9 3787 367.7 3796 364.2 367.9 3656 3705 386.9 369.7
01-Sep-94 379.80 368.9 3785 367.5 3795 364.0 367.6 365.2 370.3 387.0 369.5
03-Oct-94 382.18 369.4 380.1 368.0 3815 3642 368.3 365.7 370.8 386.8 370.0
28-Oct-94 382.11 369.1 380.1 367.6 381.4 364.1 367.8 3656 3705 386.1 369.8
02-Dec-94 384.05 368.7 379.3 368.2 380.7 364.1 368.0 365.3 370.6 388.2 369.8
02-Mar-95 382.78 Pl Pl Pl Pl Pl Pl Pl Pl PI PI
28-Mar-95 383.84 3705 380.8 369.2 382.0 366.3 369.7 367.0 3723 386.0 3714
01-May-85 381.76 368.9 379.3 367.8 379.8 364.5 367.3 365.1 371.0 383.0 369.8
26-May-95 380.96 369.1 3787 368.0 379.7 364.5 367.9 365.2 370.8 382.0 369.7
27-Jun-85 379.60 368.5 3783 367.2 379.3 364.1 3675 365.1 3703 383.9 369.2
26-Jul-95 379.21 368.3 3787 367.0 379.7 364.3 3675 365.4 370.0 383.8 369.1
31-Aug-95 380.02 368.3 378.4 367.0 3793 364.4 3675 3653 369.1 370.6 369.9
29-Sep-95 380.16 368.2 3786 366.8 379.7 364.6 3671 365.3 369.9 383.3 368.9
07-Nov-95 384.53 370.6 380.7 369.2 381.8 366.7 369.7 367.2 369.0 386.4 369.2
22-Nov-85 385.66 371.0 380.7 369.8 381.8 366.8 370.2 3675 3726 389.7 3717
27-Dec-95 383.09 PI Pl P Pl PI PI Pl Pl Pl Pi
08-Feb-96 384.60 3706 380.7 370.2 Pl 365.2 369.0 365.7 PI PI Pl
28-Feb-96 383.60 3710 3804 369.8 3821 367.5 3706 368.2 3728 3847 3720
28-Mar-96 384.30 3705 380.5 369.3 382.0 366.1 369.6 367.0 3724 383.9 371.4
30-Apr-96 384.30 371.0 380.6 370.0 381.8 367.1 3704 367.7 390.7 3826 383.9
04-Jun-96 380.57 369.8 3789 368.9 379.7 364.1 368.2 364.9 NA NA NA
01-Jul-96 380.00 369.2 378.7 368.2 3797 364.0 367.8 365.0 370.8 385.0 369.7
29-Jul-96 380.29 369.2 378.6 368.2 379.6 364.0 367.8 364.8 370.7 3845 369.5
28-Aug-96 380.11 368.4 378.4 367.3 379.4 364.2 3675 365.1 370.2 3835 369.2
29-Sep-96 379.91 368.4 3784 367.3 379.4 364.2 3675 365.2 369.2 379.9 370.0
03-Nov-96 383.40 369.8 380.3 368.8 381.6 364.8 368.4 366.0 3713 389.9 370.3
29-Nov-96 383.81 370.2 380.4 369.0 381.7 365.5 369.0 366.4 3716 390.1 3705
31-Dec-96 385.42 3712 380.8 3701 381.9 3675 3707 368.4 PI Pl Pl
31-Mar-97 391.09 Pl P! Pl PI PI Pt Pl PI P1 Pl
30-Apr-97 383.52 3711 380.6 3701 381.6 3675 3706 368.5 3729 3922 3719
Average
Water level: 381.28 369.57 379.58 368.33 380.54 365.03 368.52 366.27 371.78 386.15 370.73
CODES: PU=Personnei Unavailable to take readings
PD= Piezometer Dry PF=Piezometer Frozen
Pl=Piezometer Inaccessible NA=Information not Given
GE! Consultants, Inc. Hopkinton Dam Project 97487



TABLE 4 - AVERAGE WATER LEVELS FOR EACH PIEZOMETER
Instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire

POREWATER ELEVATION FOR NORMAL POOL, FT-NGVD

DATE POOL EL PZ-14B PZ-15

31-Jan-82 382.70 NA NA
03-Mar-92 382.70 NA NA
03-Apr-92 384.20 NA NA
30-Apr-92 380.98 NA NA
02-Jun-92 384.96 NA NA
01-Jul-92 380.15 NA NA
04-Aug-92 380.12 NA NA
01-Sep-92 380.00 NA NA
28-Sep-92 380.57 NA NA
30-Oct-92 382.12 NA NA
30-Nov-92 384.00 NA NA
31-Dec-92 384.00 NA NA
29-Jan-93 384.00 NA NA
01-Mar-93 382.10 NA NA
02-May-93 365.50 NA NA
28-May-93 36550 NA NA
01-Jul-93 365.50 NA NA
31-Jul-93 365.50 NA NA
01-Sep-93 380.19 NA NA
29-Sep-93 380.18 NA NA
02-Nov-93 383.13 NA NA
01-Dec-93 384.10 NA NA
29-Dec-93 383.50 NA NA
01-Feb-94 NA NA NA
01-Mar-94 383.10 NA NA
01-Apr-94 385.00 381.7 Pl
02-May-94 383.51 380.8 376.2
24-May-94 382.56 38141 375.6
27-Jun-94 380.05 380.3 3746
01-Aug-94 379.88 380.2 369.2
01-Sep-94 379.80 380.1 3714
03-Oct-94 382.18 3813 3756
28-Oct-94 382.11 3816 3774
02-Dec-94 384.05 380.4 377.4
02-Mar-95 382.78 Pl Pi
28-Mar-95 383.84 382.4 377.8
01-May-95 381.76 382.0 374.7
26-May-95 380.96 380.5 374.8
27-Jun-95 379.60 379.8 3736
26-Jul-95 379.21 381.0 3743
31-Aug-95 380.02 381.8 3733
29-Sep-95 380.16 380.0 373.7
07-Nov-85 384.53 384.1 375.8
22-Nov-85 385.66 384.1 37586
27-Dec-85 383.09 Pi PI
08-Feb-96 384.60 Pi 3754
28-Feb-96 383.60 3821 3753
28-Mar-96 384.30 382.0 375.1
30-Apr-96 384.30 3726 376.9
04-Jun-96 380.57 NA NA
01-Jul-96 380.00 380.4 3742
28-Jul-96 380.29 380.2 3751
28-Aug-96 380.11 380.1 375.2
29-Sep-96 379.91 386.4 375.0
03-Nov-96 383.40 381.8 376.0
29-Nov-96 383.81 382.0 376.1
31-Dec-96 385.42 Pl 377.0
31-Mar-97 391.09 PI PI
30-Apr-97 383.52 382.3 375.4
Average

Water level 381.28 381.19 375.10

CODES: PU=Personnel Unavailable to take readings
PD= Piezometer Dry PF=Piezometer Frozen
Pi=Piezometer Inaccessible NA=Information not Given

GEl Consultants, Inc. Hopkinton Dam Project 97487



TABLE 5- RELIEF WELL DEPTH READINGS FROM JANUARY 1992 TO APRIL 1997
Instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire

DEPTH READINGS, METERS

— DATE POOL EL RW-1 RW-2 RW-3 RW-4 RW-5 RW-6 RW-7 RW-8

01/31/92 382.70 4.80 1.10 1.34 1.32 1.36 1.24 - 1.04 1.22

- 03/03/92 383.00 478 1.08 1.30 1.33 1.29 1.22 1.10 1.21
03/12/92 388.96 422 1.80 1.57 1.35 1.55 1.97 1.28 1.32
03/13/92 388.73 415 1.30 PI Pl PI Pl P Pl
03/14/92 386.90 4.09 PI Pl Pl PI P Pl PI

- 03/15/92 384.85 4.21 P PI PI Pl PI PI PI
03/16/92 385.12 4.37 PI Pl Pl Pl Pl Pl Pl
03/17/92 383.50 442 P P! P! Pl Pl P PI

- 03/18/92 382.48 4.58 Pl Pl Pi Pl Pl PI Pl
03/19/92 382.80 4.80 Pl P Pl P Pl Pl P
03/20/92 382.60 4.81 PI PI Pl PI Pl PI PI

_ 04/03/92 384.20 4.50 1.50 1.95 1.90 2.00 1.46 1.25 1.90
04/30/92 380.98 4.42 1.93 2.20 2.09 2.14 2.07 1.86 212
06/02/92 384.96 4.52 2.00 2.30 2.25 2.30 2.30 2.10 2.30
07/01/92 380.15 4.90 1.98 222 212 219 213 1.91 213

— 08/04/92 380.12 493 1.99 2.23 2.15 2.20 2.12 1.92 2.15
09/01/92 380.00 4.95 2.00 2.25 215 2.20 2.15 1.95 2.18
09/28/92 380.57 477 1.83 2.10 2.00 2.04 1.98 1.77 2.00

— 10/30/92 382.12 4.93 1.40 1.64 1.56 1.61 1.54 1.37 1.56
11/30/92 384.00 443 1.40 1.62 1.54 1.59 1.53 1.32 1.54
12/31/92 384.00 468 PF PF PF PF PF PF PF
01/29/93 384.00 463 PF PF PF PF PF PF

B 03/01/93 382.10 PI Pl Pi PI Pl PI Pl Pl
03/31/93 393.50 4.12 PF PF PF PF PF PF PF
04/01/93 398.30 4.47 PF PF PF PF PF PF PF

— 04/02/93 402.50 424 PF PF PF PF PF PF PF
04/03/93 402.90 3.99 PF PF PF PF PF PF PF
04/04/93 402.40 3.84 PF PF PF PF PF PF PF

- 04/05/93 401.20 3.72 PF PF PF PF PF PF PF
04/06/93 400.10 3.68 PF PF PF PF PF PF PF
04/07/93 398.00 3.63 PF PF PF PF PF PF PF
04/08/93 365.50 3.61 PF PF PF PF PF PF PF

- 04/09/93 365.50 3.62 PF PF PF PF PF PF PF
04/10/93 365.50 3.84 PF PF PF PF PF PF PF
04/11/93 365.50 4.01 1.75 1.60 2.04 1.55 1.50 1.25 1.85

— 04/12/93 365.50 4.01 1.80 210 1.97 2.02 2.02 1.30 1.90
04/13/93 365.50 432 1.90 215 2.05 210 2.05 1.25 1.85
04/14/93 365.50 4.50 1.29 1.91 1.87 1.89 1.99 1.24 1.78
04/15/93 365.50 3.65 1.31 1.74 1.80 1.51 1.93 1.24 1.80

o 04/16/93 365.50 3.56 1.30 1.71 1.76 1.51 1.80 1.25 1.55
04/17/93 365.50 3.64 1.30 1.79 1.81 1.50 1.90 1.25 1.50
04/18/93 365.50 3.60 1.29 1.67 1.45 1.50 1.85 1.24 1.44
04/19/93 365.50 3.56 1.31 1.55 1.46 1.50 1.89 1.24 1.45
04/20/93 365.50 3.51 1.30 1.55 1.46 1.51 1.80 1.25 1.47
04/21/93 365.50 3.50 1.31 1.56 1.47 1.52 1.80 1.25 1.48
04/22/93 365.50 3.48 1.32 1.57 1.48 1.54 1.80 1.27 1.49

B 04/23/93 365.50 3.57 1.30 1.55 1.45 1.50 1.75 1.23 1.44
04/24/93 365.50 3.60 1.31 1.55 1.47 1.51 1.44 1.25 1.45
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TABLE 5- RELIEF WELL DEPTH READINGS FROM JANUARY 1992 TO APRIL 1997
Instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire

DEPTH READINGS, METERS

DATE POOLEL RW-1 RW-2 RW-3 RW-4 RW-5 RW-6 RW-7 RW-8
04/25/93 365.50 3.68 1.39 1.64 1.54 1.60 1.82 1.33 1.56
04/26/93 365.50 3.73 1.38 1.62 1.53 1.59 1.52 1.31 1.44
04/27/93 365.50 3.89 1.30 1.55 1.46 1.51 1.44 1.23 1.45
04/28/93 366.50 3.96 1.33 1.58 1.50 1.53 1.47 1.26 1.48
04/29/93 365.50 4.00 1.31 1.56 1.46 1.51 1.44 1.23 1.45
04/30/93 365.50 4.03 1.38 1.63 1.54 1.60 1.53 1.32 1.63
05/01/93 365.50 419 1.97 2.20 212 217 2.1 1.80 2.10
05/02/93 365.50 4.34 1.83 2.08 1.98 2.03 1.97 1.76 1.98
05/28/93 365.50 4.85 1.98 2.23 2.14 2.19 212 1.92 2.14
07/01/93 365.50 4.94 1.98 222 2.13 2.18 212 1.91 2.13
07/31/93 365.50 4.94 1.87 2.1 2.02 2.07 2.01 1.80 2.02
09/01/93 380.19 5.00 1.91 2.15 2.07 2.1 2.05 1.85 2.07
09/29/83 380.18 5.15 1.98 2.22 2.14 2.20 2.10 1.93 2.14
11/02/93 383.13 4.95 1.30 1.55 1.46 1.51 1.45 1.25 1.46
12/01/93 384.10 4.42 1.35 1.60 1.52 1.57 1.50 1.30 1.50
12/29/93 383.50 4.82 P Pl PI Pl P PI P
02/01/94 NA NA NA NA NA NA NA NA NA
03/01/94 383.10 NA NA NA NA NA NA NA NA
04/01/94 385.00 436 Pi PI Pl PI PI PI PI
04/07/94 389.90 4.16 1.42 2.13 2.06 2.06 2.00 1.60 2.00
04/08/94 389.80 3.91 1.42 215 2.00 2.04 1.91 1.53 1.91
04/09/94 389.09 3.87 1.40 2.10 2.00 2.00 1.93 1.30 1.90
04/10/94 385.70 3.95 1.50 2.04 2.05 2.08 2.00 1.50 1.82
04/11/94 387.39 4.00 1.40 2.00 2.00 215 2.00 1.50 1.95
04/12/94 386.35 4.02 1.40 2.04 1.94 2.02 2.00 1.30 1.82
04/13/94 385.10 4.05 1.50 2.05 2.05 2.05 1.95 1.41 1.85
04/14/94 386.00 4.00 1.40 2.15 2.00 210 1.90 1.32 1.85
04/15/94 385.22 3.93 2.10 1.40 1.60 2.10 2.00 2.20 1.45
04/16/94 385.04 3.95 1.41 1.65 1.56 1.61 1.55 1.34 1.55
04/17/94 385.21 3.95 1.39 1.63 1.54 1.60 1.54 1.32 1.54
04/18/94 384.47 4.00 1.46 1.70 1.61 1.66 1.60 1.39 1.60
04/19/94 383.12 4.31 1.49 1.72 1.64 1.69 1.63 1.42 1.63
05/02/94 383.51 4.80 1.80 2.05 1.96 2.01 1.85 1.74 1.96
05/24/94 382.56 494 1.96 2.09 2.00 2.05 2.00 1.79 2.00
06/27/94 380.05 523 1.97 2.21 2.13 217 2.1 1.91 2.13
08/01/94 379.88 5.29 1.99 222 2.15 2.18 2.13 1.92 217
09/01/94 379.80 5.35 2.00 225 2.15 2.20 2.15 1.9 2.16
10/03/94 382.18 5.28 1.40 1.65 1.55 1.60 1.55 1.33 1.56
10/28/94 382.11 NA NA NA NA NA NA NA NA
12/02/94 384.05 NA NA NA NA NA NA NA NA
03/02/95 382.78 NA NA NA NA NA NA NA NA
03/28/95 383.84 NA NA NA NA NA NA NA NA
05/01/95 381.76 NA NA NA NA NA NA NA NA
05/26/95 380.96 NA NA NA NA NA NA NA NA
06/27/95 379.60 NA NA NA NA NA NA NA NA
07/26/95 379.21 NA NA NA NA NA NA NA NA
08/31/95 380.02 NA NA NA NA NA NA NA NA
09/29/95 380.16 NA NA NA NA NA NA NA NA
10/29/95 389.70 NA NA NA NA NA NA NA NA
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TABLE 5- RELIEF WELL DEPTH READINGS FROM JANUARY 1992 TO APRIL 1997
Instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire

DEPTH READINGS, METERS

DATE POOL EL RW-1 RW-2 RW-3 RW-4 RW-5 RW-6 RW-7 RW-8
10/30/95 388.53 NA NA NA NA NA NA NA NA
10/31/95 385.80 NA NA NA NA NA NA NA NA
11/01/95 386.91 NA NA NA NA NA NA NA NA
11/02/95 383.17 NA NA NA NA NA NA NA NA
11/03/95 385.81 NA NA NA NA NA NA NA NA
11/04/95 386.35 NA NA NA NA NA NA NA NA
11/05/95 385.03 NA NA NA NA NA NA NA NA
11/06/95 384.85 NA NA NA NA NA NA NA NA
11/07/95 384.53 NA NA NA NA NA NA NA NA
11/13/95 388.50 NA NA NA NA NA NA NA NA
11/14/95 384.91 NA NA NA NA NA NA NA NA
11/15/95 389.71 NA NA NA NA NA NA NA NA
11/16/95 390.03 NA NA NA NA NA NA NA NA
11/17/95 389.65 NA NA NA NA NA NA NA NA
11/18/95 386.62 NA NA NA NA NA NA NA NA
11/19/95 384.58 NA NA NA NA NA NA NA NA
11/20/95 383.30 NA NA NA NA NA NA NA NA
11/21/95 383.60 NA NA NA NA NA NA NA NA
11/22/95 385.66 NA NA NA NA NA . NA NA NA
12/27/95 383.09 NA NA NA NA NA NA NA NA
01/22/96 389.05 NA NA NA NA NA NA NA NA
01/23/96 388.20 NA NA NA NA NA NA NA NA
01/24/96 384.67 NA NA NA NA NA NA NA NA
01/25/96 390.00 NA NA NA NA NA NA NA NA
01/26/96 388.85 NA NA NA NA NA NA NA NA
01/27/96 386.67 NA NA NA NA NA NA NA NA
01/28/96 391.02 NA NA NA NA NA NA NA NA
01/29/96 393.59 NA NA NA NA NA NA NA NA
01/30/96 393.86 NA NA NA NA NA NA NA NA
01/31/96 391.20 NA NA NA NA NA NA NA NA
02/01/96 386.03 NA NA NA NA NA NA NA NA
02/02/96 383.94 NA NA NA NA NA NA NA NA
02/03/96 383.50 NA NA NA NA NA NA NA NA
02/04/96 384.10 NA NA NA NA NA NA NA NA
02/05/96 384.56 NA NA NA NA NA NA NA NA
02/06/96 383.90 NA NA NA NA NA NA NA NA
02/08/96 384.60 NA NA NA NA NA NA NA NA
02/28/96 383.60 NA NA NA NA NA NA NA NA
03/28/96 384.30 NA NA NA NA NA NA NA NA
04/17/96 395.00 NA NA NA NA NA NA NA NA
04/18/96 400.10 NA NA NA NA NA NA NA NA
04/20/96 401.40 NA NA NA NA NA NA NA NA
04/22/96 397.10 NA NA NA NA NA NA NA NA
04/23/96 395.60 NA NA NA NA NA NA NA NA
04/24/96 395.60 NA NA NA NA NA NA NA NA
04/25/96 389.90 NA NA NA NA NA NA NA NA
04/26/96 386.40 NA NA NA NA NA NA NA NA
04/27/96 386.89 NA NA NA NA NA NA NA NA
04/28/96 384.23 NA NA NA NA NA NA NA NA
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TABLE 5- RELIEF WELL DEPTH READINGS FROM JANUARY 1992 TO APRIL 1997
Instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire

DEPTH READINGS, METERS

DATE POOLEL RW-1 RW-2 RW-3 RW-4 RW-5 RW-6 RW-7 RW-8
04/29/96 383.50 NA NA NA NA NA NA NA NA
04/30/96 384.30 NA NA NA NA NA NA NA NA
06/04/96 380.57 NA NA NA NA NA NA NA NA
07/01/96 380.00 NA NA NA NA NA NA NA NA
07/29/96 380.29 NA NA NA NA NA NA NA NA
08/28/96 380.11 NA NA NA NA NA NA NA NA
09/29/96 379.91 NA NA NA NA NA NA NA NA
10/21/96 392.44 NA NA NA NA NA NA NA NA
10/22/96 401.65 4.72 1.25 1.50 1.42 1.46 1.40 1.18 1.41
10/23/96 401.80 422 1.22 1.47 1.39 1.44 1.37 1.16 1.37
10/24/96 403.17 4.00 1.25 1.47 1.40 1.43 1.37 1.15 1.40
10/25/96 401.36 4.00 1.25 1.50 1.40 1.45 1.38 1.20 1.40
10/26/96 401.00 4,00 1.27 1.51 1.40 1.45 1.40 1.20 1.41
10/27/96 397.60 4.05 NA NA NA NA NA NA NA
10/28/96 393.85 410 1.33 1.57 1.49 1.53 1.47 1.37 1.43
10/29/96 386.84 423 1.29 1.53 1.46 1.50 1.45 1.43 1.45
10/30/96 383.80 452 1.30 1.55 1.46 1.51 1.45 1.23 1.45
10/31/96 383.53 4.54 1.31 1.56 1.47 1.52 1.47 1.24 1.46
11/01/96 383.70 4.83 1.30 1.52 1.46 1.52 1.45 1.23 1.43
11/02/96 384.50 4.80 1.27 1.57 1.42 1.48 1.41 1.20 1.41
11/03/96 383.40 4.96 1.36 1.61 1.51 1.57 1.51 1.30 1.51
11/10/96 389.60 4.51 1.14 1.38 1.30 1.34 1.27 1.06 1.27
11/11/96 386.60 4.25 1.16 1.42 1.33 1.38 1.32 1.12 1.32
11/12/96 386.10 417 1.15 1.38 1.30 1.35 1.28 1.10 1.30
11/13/96 383.65 4.35 1.20 1.57 1.38 1.41 1.38 1.15 1.37
11/14/96 383.80 4.36 1.27 1.48 1.42 1.47 1.40 1.20 1.42
11/15/96 384.22 4.40 1.30 1.48 1.45 1.48 1.42 1.25 1.46
11/29/96 383.81 4.82 NA NA NA NA NA NA NA
12/31/96 385.42 NA NA NA NA NA NA NA NA
03/31/97 381.09 NA NA NA NA NA NA NA NA
04/21/97 398.04 NA NA NA NA NA NA NA NA
04/22/97 398.20 NA NA NA NA NA NA NA NA
04/23/97 397.03 NA NA NA NA NA NA NA NA
04/24/97 394.28 NA NA NA NA NA NA NA NA
04/25/97 392.17 NA NA NA NA NA NA NA NA
04/26/97 385.98 NA NA NA NA NA NA NA NA
04/27/97 383.05 NA NA NA NA NA NA NA NA
04/28/97 383.35 NA NA NA NA NA NA NA NA
04/29/97 385.02 NA NA NA NA NA NA NA NA
04/30/97 383.52 NA NA NA NA NA NA NA NA

CODES:
PD= Piezometer Dry PF=Piezometer Frozen
Pl=Piezometer Inaccessible NA=Information not Given
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TABLE 6 - ACTUAL RELIEF WELL WATER ELEVATIONS FROM JANUARY 1992 TO APRIL 1997
Instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire

RELIEF WELL WATER SURFACE ELEVATION, FEET-NGVD

DATE POOLEL RW-1 RW-2 RW-3 RW-4 RW-5 RW-6 RW-7 RW-8
01/31/92 382.70 370.9 382.8 382.8 382.6 382.1 382.8 3829 383.1
03/03/92 382.70 370.9 382.9 382.9 3825 382.4 382.9 382.7 383.1
03/12/92 388.96 372.8 380.5 382.0 3825 381.5 380.4 382.1 382.8
03/13/92 388.73 373.0 382.1 PI P Pl PI Pl PI
03/14/92 386.90 373.2 PI PI Pl Pi PI PI PI
03/15/92 384.85 372.8 PI PI Pl Pl Pi Pl Pl
03/16/92 385.12 3723 PI P Pl Pl Pl Pl PI
03/17/92 383.50 3721 Pl Pl PI PI Pl Pl PI
03/18/92 382.48 371.6 Pl PI Pl Pl Pi Pl PI
03/19/92 382.80 3709 Pl PI Pl PI PI Pi Pl
03/20/92 382.60 370.8 Pl Pl Pi PI PI Pi PI
04/03/92 384.20 371.8 381.5 380.8 380.7 380.0 382.1 382.2 380.9
04/30/92 380.98 3721 380.1 380.0 380.0 379.6 380.1 380.2 380.1
06/02/92 384.96 371.8 379.8 379.7 379.5 379.1 379.4 3794 379.6
07/01/92 380.15 3705 379.9 379.9 379.9 3794 379.9 380.0 380.1
08/04/92 380.12 370.4 379.9 379.9 379.8 379.4 379.9 380.0 380.0
09/01/92 380.00 370.4 379.8 379.8 379.8 3794 379.8 379.9 379.9
09/28/92 380.57 370.9 380.4 380.3 380.3 379.9 380.4 380.5 380.5
10/30/92 382.12 3704 381.8 381.8 381.8 381.3 381.8 381.8 382.0
11/30/92 384.00 3721 381.8 381.9 381.8 381.4 381.9 382.0 382.0
12/31/92 384.00 371.2 PF PF PF PF PF PF PF
01/29/93 384.00 371.4 PF PF PF PF 386.9 PF PF
03/01/93 382.10 Pl Pl PI Pl Pi PI Pi Pl
03/31/93 393.50 3731 PF PF PF PF PFE PF PF
04/01/93 398.30 371.9 PF PF PF PF PF PF PF
04/02/93 402.50 372.7 PF PF PF PF PF PF PF
04/03/93 402.90 3735 PF PF PF PF PF PF PF
04/04/93 402.40 374.0 PF PF PF PF PF PF PF
04/05/93 401.20 374.4 PF PF PF PF PF PF PF
04/06/93 400.10 3745 PF PF PF PF PF PF PF
04/07/93 398.00 3747 PF PF PF PF PF PF PF
04/08/93 365.50 3748 PF PF PF PF PF PF PF
04/09/93 365.50 3747 PF PF PF PF PF PF PF
04/10/93 365.50 374.0 PF PF PF PF PF PF PF
04/11/93 365.50 3734 380.7 382.0 380.2 381.5 382.0 382.2 381.0
04/12/93 365.50 373.4 380.5 380.3 380.4 380.0 380.3 382.0 380.9
04/13/93 365.50 372.4 380.2 380.1 380.2 379.7 380.2 382.2 381.0
04/14/93 365.50 371.8 382.2 380.9 380.8 380.4 380.4 382.2 381.2
04/15/93 365.50 3746 382.1 381.5 381.0 381.6 380.6 382.2 381.2
04/16/93 365.50 374.9 3821 381.6 381.1 381.6 381.0 382.2 382.0
04/17/93 365.50 3747 382.1 381.3 381.0 381.7 380.7 382.2 382.2
04/18/93 365.50 374.8 3822 381.7 382.1 381.7 380.8 382.2 3824
04/19/93 365.50 374.9 382.1 382.1 382.1 381.7 380.7 382.2 382.3
04/20/93 365.50 3751 382.1 382.1 382.1 381.6 381.0 382.2 382.3
04/21/93 365.50 3751 382.1 382.1 382.1 3816 381.0 3822 382.2
04/22/93 365.50 375.2 382.1 382.0 382.0 381.5 381.0 3821 3822
04/23/93 365.50 3749 382.1 382.1 3821 381.7 381.2 382.3 382.4
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TABLE 6 - ACTUAL RELIEF WELL WATER ELEVATIONS FROM JANUARY 1992 TO APRIL 1997
Instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire

RELIEF WELL WATER SURFACE ELEVATION, FEET-NGVD

DATE POOLEL RW-1 RW-2 RW-3 RW-4 RW-5 RW-6 RW-7 RW-8
04/24/93 365.50 374.8 382.1 382.1 382.1 381.6 382.2 382.2 382.3
04/25/93 365.50 374.5 381.8 381.8 381.8 381.4 381.9 381.9 382.0
04/26/93 365.50 3744 381.9 381.9 381.9 381.4 381.9 382.0 382.4
04/27/93 365.50 373.8 382.1 382.1 382.1 381.6 382.2 382.3 3823
04/28/93 365.50 3736 382.0 382.0 382.0 381.6 382.1 382.2 382.2
04/29/93 365.50 373.5 382.1 382.1 382.1 381.6 382.2 382.3 382.3
04/30/93 365.50 373.4 381.8 381.8 381.8 381.4 381.9 382.0 382.1
05/01/93 365.50 372.9 379.9 380.0 379.9 379.5 380.0 380.1 380.2
05/02/93 365.50 372.4 380.4 380.4 380.4 379.9 380.4 380.5 380.6
05/28/93 365.50 370.7 379.9 379.9 379.9 379.4 379.9 380.0 380.1
07/01/93 365.50 370.4 379.9 379.9 379.9 379.4 379.9 380.0 380.1
07/31/83 365.50 370.4 380.3 380.3 380.3 379.8 380.3 380.4 380.5
09/01/93 380.19 370.2 380.1 380.1 380.1 379.7 380.2 380.2 380.3
09/29/93 380.18 369.7 379.9 379.9 379.9 379.4 380.0 380.0 380.1
11/02/93 383.13 370.4 382.1 382.1 382.1 381.6 382.1 382.2 382.3
12/01/93 384.10 372.1 382.0 382.0 381.9 381.4 382.0 382.0 382.2
12/29/93 383.50 370.8 P Pl Pl P! Pi Pl Pl
02/01/94 NA NA NA NA NA NA NA NA
03/01/94 383.10 NA NA NA NA NA NA NA NA
04/01/94 385.00 372.3 PI Pl PI PI P PI P
04/07/94 389.90 373.0 381.7 380.2 380.1 379.8 380.3 381.1 380.5
04/08/94 389.80 373.8 381.7 380.1 380.3 379.9 380.6 381.3 380.8
04/09/94 389.09 373.9 381.8 380.3 380.3 380.0 380.6 382.0 380.9
04/10/94 385.70 373.6 381.5 380.5 380.2 379.8 380.3 381.4 381.1
04/11/94 387.39 373.5 381.8 380.6 380.3 379.5 380.3 381.4 380.7
04/12/94 386.35 373.4 381.8 380.5 380.5 380.0 380.3 382.0 381.1
04/13/94 385.10 373.3 381.5 380.5 380.2 379.9 380.5 381.7 380.7
04/14/94 386.00 373.5 381.8 380.1 380.3 379.7 380.7 382.0 381.0
04/15/94 385.22 373.7 379.5 382.6 381.7 379.7 380.3 3791 382.3
04/16/94 385.04 373.6 381.8 381.8 381.8 381.3 381.8 381.9 382.0
04/17/94 385.21 373.6 381.8 381.9 381.8 381.4 381.8 382.0 382.0
04/18/94 384.47 373.5 381.6 381.6 381.6 381.2 381.7 381.7 381.9
04/19/94 383.12 372.5 381.5 381.6 381.5 381.1 381.6 381.6 381.8
05/02/94 383.51 370.9 380.5 380.5 380.5 380.0 380.5 380.6 380.7
05/24/94 382.56 370.4 380.0 380.3 380.3 379.9 380.3 3804 380.5
06/27/94 380.05 369.4 379.9 379.9 379.9 379.5 380.0 380.0 380.1
08/01/94 379.88 369.2 379.9 379.9 379.8 379.4 379.9 380.0 380.0
09/01/94 379.80 369.0 379.8 379.8 379.8 379.4 379.8 379.9 380.0
10/03/94 382.18 369.3 381.8 381.8 381.8 381.4 381.8 381.9 382.0
10/28/94 382.11 NA NA NA NA NA NA NA NA
12/02/94 384.05 NA NA NA NA NA NA NA NA
03/02/95 382.78 NA NA NA NA NA NA NA NA
03/28/95 383.84 NA NA NA NA NA NA NA NA
05/01/95 381.76 NA NA NA NA NA NA NA NA
05/26/95 380.96 NA NA NA NA NA NA NA NA
06/27/95 379.60 NA NA NA NA NA NA NA NA
07/26/95 379.21 NA NA NA NA NA NA NA NA
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TABLE 6 - ACTUAL RELIEF WELL WATER ELEVATIONS FROM JANUARY 1992 TO APRIL 1997
instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire

RELIEF WELL WATER SURFACE ELEVATION, FEET-NGVD

DATE POOLEL RW-1 RW-2 RW-3 RW-4 RW-5 RW-6 RW-7 RW-8
08/31/95 380.02 NA NA NA NA NA NA NA NA
09/29/95 380.16 NA NA NA NA NA NA NA NA
10/29/95 389.70 NA NA NA NA NA NA NA NA
10/30/95 388.53 NA NA NA NA NA NA NA NA
10/31/95 385.80 NA NA NA NA NA NA NA NA
11/01/95 386.91 NA NA NA NA NA NA NA NA
11/02/95 383.17 NA NA NA NA NA NA NA NA
11/03/95 385.81 NA NA NA NA NA NA NA NA
11/04/95 386.35 NA NA NA NA NA NA NA NA
11/05/95 385.03 NA NA NA NA NA NA NA NA
11/06/95 384.85 NA NA NA NA NA NA NA NA
11/07/95 384.53 NA NA NA NA NA NA NA NA
11/13/95 388.50 NA NA NA NA NA NA NA NA
11/14/95 384.91 NA NA NA NA NA NA NA NA
11/15/95 389.71 NA NA NA NA NA NA NA NA
11/16/95 390.03 NA NA NA NA NA NA NA NA
11/17/95 389.65 NA NA NA NA NA NA NA NA
11/18/95 386.62 NA NA NA NA NA NA NA NA
11/19/95 384.58 NA NA NA NA NA NA NA NA
11/20/95 383.30 NA NA NA NA NA NA NA NA
11/21/95 383.60 NA NA NA NA NA NA NA NA
11/22/95 385.66 NA NA NA NA NA NA NA NA
12/27/95 383.09 NA NA NA NA NA NA NA NA
01/22/96 389.05 NA NA NA NA NA NA NA NA
01/23/96 388.20 NA NA NA NA NA NA NA NA
01/24/96 384.67 NA NA NA NA NA NA NA NA
01/25/96 390.00 NA NA NA NA NA NA NA NA
01/26/96 388.85 NA NA NA NA NA NA NA NA
01/27/96 386.67 NA NA NA NA NA NA NA NA
01/28/96 391.02 NA NA NA NA NA NA NA NA
01/29/96 393.59 NA NA NA NA NA NA NA NA
01/30/96 393.86 NA NA NA NA NA NA NA NA
01/31/96 391.20 NA NA NA NA NA NA NA NA
02/01/96 386.03 NA NA NA NA NA NA NA NA
02/02/96 383.94 NA NA NA NA NA NA NA NA
02/03/96 383.50 NA NA NA NA NA NA NA NA
02/04/96 384.10 NA NA NA NA NA NA NA NA
02/05/96 384.56 NA NA NA NA NA NA NA NA
02/06/96 383.90 NA NA NA NA NA NA NA NA
02/08/96 384.60 NA NA NA NA NA NA NA NA
02/28/96 383.60 NA NA NA NA NA NA NA NA
03/28/96 384.30 NA NA NA NA NA NA NA NA
04/17/96 395.00 NA NA NA NA NA NA NA NA
04/18/96 400.10 NA NA NA NA NA NA NA NA
04/20/96 401.40 NA NA NA NA NA NA NA NA
04/22/96 397.10 NA NA NA NA NA NA NA NA
04/23/96 395.60 NA NA NA NA NA NA NA NA

GEIl Consultants, Inc. Project 97487 September, 1997



TABLE 6 - ACTUAL RELIEF WELL WATER ELEVATIONS FROM JANUARY 1992 TO APRIL 1997
Instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire

RELIEF WELL WATER SURFACE ELEVATION, FEET-NGVD

DATE POOLEL RW-1 RW-2 RW-3 RW-4 RW-5 RW-6 RW-7 RW-8
04/24/96 395.60 NA NA NA NA NA NA NA NA
04/25/96 389.90 NA NA NA NA NA NA NA NA
04/26/96 386.40 NA NA NA NA NA NA NA NA
04/27/96 386.89 NA NA NA NA NA NA NA NA
04/28/96 384.23 NA NA NA NA NA NA NA NA
04/29/96 383.50 NA NA NA NA NA NA NA NA
04/30/96 384.30 NA NA NA NA NA NA NA NA
06/04/96 380.57 NA NA NA NA NA NA NA NA
07/01/96 380.00 NA NA NA NA NA NA NA NA
07/29/96 380.29 NA NA NA NA NA NA NA NA
08/28/96 380.11 NA NA NA NA NA NA NA NA
09/29/96 379.91 NA NA NA NA NA NA NA NA
10/21/96 392.44 NA NA NA NA NA NA NA NA
10/22/96 401.65 3711 3823 382.3 382.2 381.8 382.3 382.4 382.5
10/23/96 401.80 372.8 382.4 382.4 382.3 381.9 382.4 382.5 382.6
10/24/96 403.17 373.5 382.3 382.4 382.3 381.9 382.4 382.5 382.5
10/25/96 401.36 373.5 382.3 382.3 382.3 381.8 382.4 382.4 382.5
10/26/96 401.00 373.5 382.2 382.2 382.3 381.8 382.3 382.4 382.5
10/27/96 397.60 373.3 NA NA NA NA NA NA NA
10/28/96 393.85 3731 382.0 382.0 382.0 381.6 382.1 381.8 382.4
10/29/96 386.84 372.7 382.2 382.2 382.1 381.7 382.1 3816 3823
10/30/96 383.80 371.8 382.1 382.1 382.1 381.6 382.1 382.3 382.3
10/31/96 383.53 371.7 382.1 382.1 382.1 381.6 3821 382.2 382.3
11/01/96 383.70 370.8 382.1 382.2 382.1 381.6 382.1 382.3 382.4
11/02/96 384.50 370.9 382.2 382.0 382.2 381.7 382.3 382.4 3825
11/03/96 383.40 370.3 381.9 381.9 381.9 381.4 381.9 382.0 382.1
11/10/96 389.60 371.8 382.7 382.7 382.6 382.2 382.7 382.8 382.9
11/11/96 386.60 372.7 382.6 382.5 382.5 382.1 382.6 3826 382.8
11/12/96 386.10 372.9 382.6 382.7 382.6 382.2 382.7 382.7 382.8
11/13/96 383.65 372.3 382.5 382.0 382.4 382.0 382.4 382.5 382.6
11/14/96 383.80 372.3 382.2 382.3 3822 381.8 382.3 3824 382.4
11/15/96 38422 372.2 382.1 382.3 382.1 381.7 382.2 382.2 382.3
11/29/96 383.81 370.8 NA NA NA NA NA NA NA
12/31/96 385.42 NA NA NA NA NA NA NA NA
03/31/97 391.09 NA NA NA NA NA NA NA NA
04/21/97 398.04 NA NA NA NA NA NA NA NA
04/22/97 398.20 NA NA NA NA NA NA NA NA
04/23/97 397.03 NA NA NA NA NA NA NA NA
04/24/97 394.28 NA NA NA NA NA NA NA NA
04/25/97 392.17 NA NA NA NA NA NA NA NA
04/26/97 385.98 NA NA NA NA NA NA NA NA
04/27/97 383.06 NA NA NA NA NA NA NA NA
04/28/97 383.35 NA NA NA NA NA NA NA NA
04/29/97 385.02 NA NA NA NA NA NA NA NA
04/30/97 383.52 NA NA NA NA NA NA NA NA
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TABLE 6 -

ACTUAL RELIEF WELL WATER ELEVATIONS FROM JANUARY 1992 TO APRIL 1997

Instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire

RELIEF WELL WATER SURFACE ELEVATION, FEET-NGVD

DATE POOLEL RW-1 RW-2 RW-3 RW-4 RW-5 RW-6 RW-7 RW-8
CODES:
PD= Piezometer Dry PF=Piezometer Frozen
Pl=Piezometer Inaccessible NA=Information not Given

GEIl Consultants, Inc.

Project 97487

September, 1997



GEIl Consultants, Inc.

TABLE 7- AVERAGE WATER LEVELS FOR EACH RELIEF WELL
instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire
POREWATER ELEVATION FOR NORMAL POOL, FT-NGVD
DATE POOL EL RW-1 RW-2 RW-3 RW-4 RW-5 RW-6 RW-7 RW-8
31-Jan-92 382.70 370.8 382.8 382.8 382.6 382.1 382.8 382.9 383.1
03-Mar-92 382.70 3708 382.9 382.9 3825 3824 382.9 382.7 383.1
03-Apr-92 384.20 371.8 381.5 380.8 380.7 380.0 382.1 382.2 380.9
30-Apr-92 380.98 3721 380.1 380.0 380.0 3796 380.1 380.2 380.1
02-Jun-92 384.96 371.8 379.8 379.7 379.5 3791 379.4 3794 379.6
01-Jul-92 380.15 370.5 379.8 379.9 379.8 379.4 379.9 380.0 380.1
04-Aug-92 380.12 370.4 379.9 379.9 379.8 379.4 379.9 380.0 380.0
01-Sep-92 380.00 370.4 379.8 379.8 379.8 379.4 379.8 379.9 3799
28-Sep-92 380.57 3709 380.4 380.3 380.3 3799 380.4 380.5 3805
30-Oct-92 382.12 3704 381.8 381.8 381.8 3813 381.8 381.8 382.0
30-Nov-92 384.00 3721 381.8 381.9 381.8 3814 381.9 382.0 382.0
31-Dec-92 384.00 371.2 PF PF PF PF PF PF PF
29-Jan-93 384.00 3714 PF PF PF PF 386.9 PF PF
01-Mar-93 382.10 PI Pl PI Pl Pl PI Pi Pl
02-May-93 365.50 372.4 380.4 380.4 380.4 379.8 380.4 3805 380.6
28-May-93 365.50 370.7 379.9 379.9 379.9 3794 379.9 380.0 380.1
01-Jul-93 365.50 3704 379.9 379.9 379.9 3794 379.9 380.0 380.1
31-Jul-93 365.50 3704 380.3 380.3 380.3 379.8 380.3 3804 380.5
01-Sep-93 380.18 370.2 380.1 380.1 380.1 379.7 380.2 380.2 380.3
29-Sep-93 380.18 369.7 379.9 379.9 379.9 379.4 380.0 380.0 380.1
02-Nov-93 383.13 370.4 382.1 382.1 382.1 381.6 382.1 382.2 382.3
01-Dec-93 384.10 3721 382.0 382.0 3818 381.4 382.0 382.0 382.2
29-Dec-93 383.50 370.8 Pt PI PI Pl PI Pl Pl
01-Feb-94 NA NA NA NA NA NA NA NA NA
01-Mar-94 383.10 NA NA NA NA NA NA NA NA
01-Apr-84 385.00 372.3 P P P Pl PI Pl Pl
02-May-94 383.51 370.9 3805 380.5 380.5 380.0 380.5 380.6 380.7
24-May-94 382.56 3704 380.0 380.3 380.3 379.9 380.3 3804 380.5
27-Jun-94 380.05 369.4 3798 379.9 379.9 3795 380.0 380.0 380.1
01-Aug-94 379.88 369.2 379.9 379.9 379.8 379.4 379.9 380.0 380.0
01-Sep-94 379.80 369.0 379.8 379.8 379.8 379.4 379.8 379.9 380.0
03-Oct-94 382.18 369.3 381.8 381.8 381.8 381.4 381.8 381.9 382.0
28-Oct-94 382.11 NA NA NA NA NA NA NA NA
02-Dec-94 384.05 NA NA NA NA NA NA NA NA
02-Mar-95 382.78 NA NA NA NA NA NA NA NA
28-Mar-95 383.84 NA NA NA NA NA NA NA NA
01-May-95 381.76 NA NA NA NA NA NA NA NA
26-May-95 380.96 NA NA NA NA NA NA NA NA
27-Jun-95 379.60 NA NA NA NA NA NA NA NA
26-Jul-95 379.21 NA NA NA NA NA NA NA NA
31-Aug-95 380.02 NA NA NA NA NA NA NA NA
29-Sep-95 380.16 NA NA NA NA NA NA NA NA
07-Nov-95 384.53 NA NA NA NA NA NA NA NA
22-Nov-95 385.66 NA NA NA NA NA NA NA NA
27-Dec-95 383.09 NA NA NA NA NA NA NA NA
08-Feb-96 384.60 NA NA NA NA NA NA NA NA
28-Feb-96 383.60 NA NA NA NA NA NA NA NA
28-Mar-96 384.30 NA NA NA NA NA NA NA NA
30-Apr-96 384.30 NA NA NA NA NA NA NA NA
04-Jun-96 380.57 NA NA NA NA NA NA NA NA
01-Jul-96 380.00 NA NA NA NA NA NA NA NA
29-Jul-96 380.29 NA NA NA NA NA NA NA NA
28-Aug-96 380.11 NA NA NA NA NA NA NA NA
29-Sep-96 379.91 NA NA NA NA NA NA NA NA
03-Nov-96 383.40 370.3 381.9 381.8 381.9 381.4 381.9 382.0 382.1
29-Nov-96 383.81 370.8 NA NA NA NA NA NA NA
31-Dec-96 385.42 NA NA NA NA NA NA NA NA
31-Mar-97 391.09 NA NA NA NA NA NA NA NA
30-Apr-97 383.52 NA NA NA NA NA NA NA NA
Average
Water level 381.28 370.76 380.74 380.71 380.68 380.22 381.01 380.84 380.89

CODES:

PD= Piezometer Dry
Pl=Piezometer Inaccessible

PU=Personnel Unavailable to take readings
PF=Piezometer Frozen

NA=Information not Given

Hopkinton Dam

Project 97487



TABLE 8- PREDICTED PIEZOMETER AND
RELIEF WELL WATER ELEVATIONS
Instrumentation Appendix Report
Hopkinton Dam, Hopkinton, New Hampshire

Piezometer Projected Piezometer Elevation

for Reservoir at El. 416

PZ-1 369.4

Pz-2 369.3

PZ-3A 379.2

PZ-3B 379.7

PZ-4A 374.7

PZ-48 373.3

PZ-5A 372.8

PZ-5B 382.5

PZ-6A 373.0

PZ-6B 382.9

PZ-7A 372.9

PZ-7B 382.9

PZ-8A 3721

pz-8B 382.4

PZ-9 369.4

PZ-10 3726

PZ-11 370.8

PZ-13A 375.3

PZ-13B NP

PZ-14A 374.2

pPZ-14B 382.6

PZ-15 378.1

RW-1 373.8

RW-2 382.4

RW-3 382.6

RW-4 382.6

RW-5 382.2

RW-6 382.7

RW-7 382.6

RW-8 382.7

NOTE

NP = Not predicted due to scatter in data.

GEI Consultants, Inc.

Hopkinton Dam

Project 97487
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[y
=

NOTES

For Record of Foundotion Explorotions, sce Sheels No. 179
thru 190.

For Location of Geologic Sections ,see Sheat! No. 168.

This drowing is presented for ganeral information ondls to be
considered only as o supplement o the records of exploration in other
contract dmm‘ngs. Gaologic sections shown hereoo ore rhe Government
Interprerotion of subsurfoce conditions believed to exist of and between
borings. Variations between alevations, composition ond structure of
the Individuol formations os represented nereon ond os octuolly encountersd|
in the progress of the work oreé to be anticipotad.
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. . . U.S. ARMY
| GURPS OF ENGINEERS
) FD - 125 Foaw® Foom?’ FD - 128 o’ FD - 130 FD - 131
- ow) (ow) - 23 MAY 1958
& MAY 1958 19 MAY 1938 15 MAY 1958 28 MAY 1958 16 MAY [958 17 MAY 1958 E’ 4:5 : LEGEND FOR GRAPHIC LOGS
- El. 440.6 El. 399.8 El. 397.5 El. 485.4 El.394.0 El. 388.8 . - .
i or— —_— —_ raPsoiL ) ropson ~—r TtoPsow W] _Siliy sano -° FD - 135 Foundation Tes! Boring (1957-58)
P e e ] rorson Xy graveiy SR T ' — gy, fine Saw0 Y (oW} Observation well instalied.
nygro TR coboRy™ .y Semay ST — wiin orgamic —|sm| suty. graverty sanD (TILL) 30 MAY 1958 Date explarohion completed. .
- M — Sendy SiLY L L] : suf SRS 1| : E1. 373.8 Elevation of groundsurface during ime of
e »” . "1.;‘:"::“-” ([¥%) w0 !IL‘T o ,1,!“_7 30 Siy, ling SAND _ —w X explorotion.
o= Y T lateats - T were ] X—  Moximum ortesian head,
d bt o M »—.;:LAS;L- ;':c.; .;;;:! === " feALYeT OCT 1938 g —gnl—r—g"‘b'—'_—“n.y - 3 o ' M Subsurfoce water lsvel in baring at time of
| - “Ytlem| Graveny, sty SAND witn _ ity e 540 .| i
| a ] —az| | cobblew VL) 0 |3¢ exploration.
: el s ” SILY B Sondy SiLT o s 0 CRCTS [w;:: 'sn.'r — Range of subsurface water
L 20 - J ) =] ol Lugree - . 120 during pariad of cbservation.
co | [rrsity.gravelty SAND tTiLLY a7 (SP ) sGraveily SAND _— . M= Artesion {low encountered.
e, ojam L3y = Group letter symbal occording to
- e " SP) Unified Soil Clossification System.
L -
* ol e bt — Sitty.clayey, grovally SAND — 30 NoR yor y s0il sampl
w cof - o fmen w NR___recovered.
Gravelly, l-'llv.eluny SAND :mu_ T T i o w W] Bottom of cbsarvation well.
N w T [A{¥N) obble (Tui) ol | cravelty, ity SaNO - w NS Not Sampted. Hole advanced by Core-dritling, blasting
— ravelly, . : .
- ol EF_un co ssrl; Sitty, clayey, grevetly 3ND — L —4 40 nnd/or-wcsh boring due to operational «?nll-cuny.
with “cobblas” {THLL) s cD Sampling in overburden by the Core~drill Method.
N € S —_ =z Blows per foot of penelration considered most
! = 1 - representotive usually within o 5-foot drive,
- [T 2N —4 50 using o 300 or 350 pound hamm’:wim -]
- . 30— o ] 24 free fall of about iBinches on 0 23" 1.D. or
sc w0 3°0.0.0nd/or 2°1.0.0r 25" 0.D. size sompla .
o™ — T spoon equippad with a beveled ond sharp-
. T w0 - ened drive shoa.
' 60— b —1%° % Blow count not recorded or
328 ?#Lv'-.l’lv.-l'mti-y-y SANO a — no! considered representotive.
N & 0 w Cobbleor boulder (Core - drilled).
w £e Cobbles or bouldars,continuous ornested
. 17 o (Core-drilled and /or blasted ond chopped),
e’ RN B T Y R ———— Grovelir silly SAND TiLL) E1.296.6 Elevalion of bedrock surface.
B NPT Rock core recovery O -~ 25%
! flasd L Rock cors recovery 25 - 50%
as c::’n:y..ufn's"m.os(qur.u Rock cora recovery 50 - 75%
1 " e -
80 lse b B eraTcn ' L Pr Rock core recovery 75 90%
| Rock cors recovery 90 ~ 100%
s Gravelly, silty,cloyey SAND 7 ation of bottom of exploration
_ . (A(I%Y) w30
—{ 90 ()
90 |— Loss tn gom
1% 3¢ *
=S¥ L) NPT  No Pressure Test Performed. Asterisk denotes .
@ o sare : that section could no! be ssoled for testing.
i - - 100 40 psi Constantly maintoined pressure for | to 5 minutes.
100 '— Volume loss in gallons per minute under constant
I - pressure, lested continuously in 5 foot sections.
i FD=-134 FD- 136 FD- 137 Scale exponded from O gpm to 1gpm for
: FD - 132 FD ~ 133 (ow) FD - 135 (ow) tow FD - 138 clarificotion of low pressure losses.
- 22 MAY 1958 19 MAY 1958 22 MAY 1958 30 MAY 1958 30 MAY 1958 24 MAY 1958 27 MAY 1958
El 401.2 El. 386.8 El.410.6 EL373.8 El.448.6 EI.4I7.?°PS° El. 395.2 e )
. — — i =
o= Taf—}-Teesow I B —[]_ToPson — e JoPsoIL —]_YoPsol "
1 o “Grovelly, silly SAND M — 3 Sendy SILT
—TISM| Grovenly, sitty SAND(TILL) nfsP 100 SAND =liWorgamc " 15;:'7;:;::",":'_5'_"‘" wih 7 {SM| iy SARG v (Bl Gravany, sty sano ',—,1{ _::—./:n.r-_;a?r.—'ua_ Woter levels rocorded during subsurfoce explorotions seigom
=[] sy, nne sano lou « = 3 Py sul sy, lly SAND 5 [SP| Medium 1o fine SANO correspond wilh the naturol level of frae ground woter, except in
8elgc] Oravelly.silty,cioyey SAND n - Siiy, gravelly SAND(TILL) —_ 0w i e h ‘cobbler(TIL L) £ o extensive ond thick deposits of sonds and grovels which ore sufficiant-
10 |— — (mLe) - - 16 MILY~ 7 OCT. 1938 "- = " i wo[37] raveny SanD b ss:‘ Silty, medium 1o fine SAND ly parvious lo permit ropid stabilization of water levels in the erx -
. [ T (e | St fine SAND ond : 3 ploratory hole. Absence of subsurface woter lavel in the graphic log
s i ML endy SILT {utratiticd) o] — s EL Y 3 " PR of any explorotion is not necessarily to be construed thor ground
. e|S™ " Sity.fine SANG o] Graveily, suty SAND ITiLL) o . §|se| Mectm fofine water will not be encountered in excavation at thot location.
[ Grovally. clayey.silty SAND ML| Ciayey, sandy S0, o sM - S Srovelly SAND —2° . _ .
! 20 |~ oS " ek —_— L Grovey. aitty SAND i 16 JULY -7 OCT. 1958 o T z'-..L—' While the borings ore reprasantative of subsurface conditions at their
‘ pad i o e A ar fsc-| Gravenny, croyey, sty sano . -'-si' Weit dry,19 Sept.1958 Undisturbed samples loken by n: Y respactive Jocotions and for 1heir respectiva vertical reoches, local minor
| s S (S T L 5 wallc prassing of 3" diometar, thin el variations choracleristic of the overburden and rocks of this regionore
> — . sM i.xlv'::';:;f.".' 'STAI:E' Sheiby Tubes 0 anticipated, ond if encountered, such variotions will not be considered os
| ec. Gravatly, sitty_ cloyey SAND ”" u . differing “materiolly® from represented conditions within the pur !
30 u ) y purviaw o
su . [—=ith Gobples ATNLE - Gravally, silty, clayey SAND Article 4 of the Contract. .
T | M| Ciapey.sitty, grovelly 3AND ar MOm  wih ‘cabbles ™t TILL)
' to - [L=ith copplya” (TI4L) |
Grevally,silty, cloyey SAND = ug] . co
L1 Groveliy,silty,cloyey SAND ith " — — 4
g ol _ et e - ith "cobbles” (TILL) : " m °
asofsc- - “ M saisM -
- sM € = w
— ] ——
w SC-|  Suly,cloysy SaND SC-|  Grevally.sity. cleyay SAND
- e SN[ wim cobbles(TILLY b °° Frra kbl i) . — so -
- ) W sp - LLang NI T[T PsGroveity, mitty SAND (TILL) | ue fraaza LT w
w ™ nn w .
L1 co
- s 0 NOTE
60 |— — Gravelty, sitty, cloyey SAND 133 |sc- 1 = Elavations refer to Mean Seo Level! Datum.
X z SC| with taminuted cloy eng silt col ™ -
: - [} %Y INDEX FOR LOCATION OF FOUNDATION EXPLORATIONS
i Sitny $AND Hopkinton Dom - FO-I25, FD-131, FD- 132 and FO-135,
70l Gravally SAND by SAND o oy — 70 - see Shee! No.l68.
. x | e Canal No./~-FD-126,FD-127,FD-128,FD-129, FD- 130, FD-133,FD-/34,
Gravally, cloyey SAND (TiL L) - FD-I36 ond FD~137,sa8 Sheet No. /683.
" i "/CLAY (CL)laminates) Sty SAND Spillway - FD-138, sea Sheet No. 17
[ o Cioyey, sondy. SILT o . . 171,
s0 col e with occosional cobbles — 8o
w su{ G w
ravally, shity, clayey SAND
! SC| wih‘cabbtes”(TILLY o .
N o ves[ SM
To | pmGraveity, silly SAND co Sitty,clayey SAND — 90 '
90 p— —t—ta ‘L SC{ witntodbies” (TILL
- TR SM
: o - . 5SC' Cluy.y‘ silty SAND ) AEVISION oaryg oLICMIPNON L1d
. . M| with“cobbles™ I TILL)
L 100 b— sop ] 300, mwdiur To Fae L mpy — 100 U.S. ARMY ENGINEER DIVISION, NEW ENGLAND
[ CORPS OF ENGINZERS
<o e . wALINAW, wass,
"o {Lror T T MERRIMACK RIVER FLOOD CONTROL
! 1o~ . IHOPKINTON-EVERETT RESERVOIR
1 |'|’70‘-mnn¢:. . HOPKINTON DAM
cemented with quaria et 130" wosecl Tudin RECORD OF FOUNDATION EXPLORATIONS
o Porily w . — 120 WOTES BY NO. 7
T P a7 o raissr] GONTOO COQK AND PISCATAQUOG RIVERS N, H.
(Hate toceted Inriver, Elovation b U | PROVER. 4—% o OATLHULY 1959
; e etme ' i L i ‘ — 130 W7 EREINCERING DIv. COL, C.0. DEPUTY DIVISION EREINTER T
B 30— + : ] SCALEL AS SHOWN|SPEC NO Civ £NG - 19— 016 - 601
Coatraztlo DAl .0 (06072 ‘ MER-2-1048
SHEET 183
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U. S. ARMY
[T S R N U R TN TR T S )
- FD-143 FD-144 LEGEND FOR_GRAPHIC LOGS ~
FO-140 FD-142 (oW tow) FD-145
FD-139 (ow) FD-14) -
27 MAY 1958 30 MAY 1988 6 JUNE 1958 10 JUNE 1958 26 MAY 1958 31 MAY 1958 6 JUNE 1938 FD-140  Foundation Test Boring (19571958}
El 403.2 El. 490.3 El 372.4 E1.381.7 E1.399.2 El. 432.2 E:lﬁ_‘xnson.. —0 (ow) Observation well installed.,
o— Sy = = - : = selon k Sonty GRAVEL_ i 30 MAY 1958 Date exploration completed.
!_: rovedy, sty nlk —!{"l’!ﬂ'u.:n—mw ssm 162 [¢ Saney oravEL Alsm| Graveny, sity sano | o “D-w sty rOCT 1938 - “cobbles” €.490.3 E:e:::’i':f;;::o?\wund surface during time
2 ‘ar — : — ivs .
- L s o P — — R
o 0"""(’,.:.::' sano e %nmu -l BT T p——"ryra DY Floe SANO B CLAY Llaminaled) | 10 10 Y- Moximum ortesian head.
o~ o J Srevelirsity.cleres SaN0 —lsu ; v — [sm . ] Subsurfoce woter level boring at time
10— —_ — — (LW 5e] Owevatty.ciovey, ity sanD . of exploration.
Grevally,cleyey, sily SAND toofsm n ajsc /0 KLY~ 7 OCT. 1938 (TILL) | - Iy 3AND
" 3 3 Pt ) ) . My, gro: 11y SAND t subsurt. water
SM|  Grevelly,clayay, silly SAND . TR T SART™ ' A v 3 Range of su rface wote
L T IEﬂauuny.n-ny SAQ.O”-.T-_ — ey Es.ng.-w- om® Tine lor] samo i [ & with “cabbles (TiLL] e during period of observation.
nlg Grovally, my:,, wity SAND e 2 s sz . 'l: s -—20 I- Artesion ttow encountered,
20— — T ~—PEE T Gravaity.viy SAND weabmer L Gravaity,cloyey.siity SAND ;;— l‘Ju"“" aity v SAND e 5P Group letter symbol according to
SM co 16 WLY ~ 7 OCT. 1938 lgc| S areveity.ciarey SAND ITILLY [R{¥E] IR o .‘,,s_ o cLAY . ol | Sandy CLAY{lominated) Unified Soil Classification System.
[Cloyey. grevaily, silty -—_ SILT 8 CLAY (stronfied} - ond sendy SIL : —] f .
€0 arw M adum 1o fine 3AND (TILLY ki L M| TR T Temored! | %0 NR No R‘f""’;‘z:‘:s“’::“"“UC"”Y soil
wilh “cobbles - i - -— - +] .
- Il . f observation well,
30— Grevaliy, clayey. ity SAND Grevaily, siity,cloysy SANO ! Gravally, silty SAND u Bottom of o
3M Gi Hy, cloysy.silly SAND . ¥, clayey, sty - w
. '._v.-.vng»c‘;y_" iy A "ss':: sy o “lsc g *''h TcobDIesTILY NS Not Sampled. Hole advonced by Core-driiling, blosting
(0] Gravelly, clayey, 3ilty SAND ™ w ond/r wosh boring due to operational difficulty.
o e T " _g‘m% 5"'V-"°";-.'I'.',""' sano = a0 = co Sampling inoverburden by the Core-drill Method.
0 I cosM: Sy graneny.cirn SANO 2 : - M5y SARD e - e 223 Blows per foot of penetration considered
- M ,ﬂ’ - Ba | x most representative usually withing 5-
“co |SMI Grovany.cla —'“ ] O.r'avo‘v.'v.:;":v SO +H 5] LSANO s i Lz foot drive using 0300 or 350 pound
th " o ro! [Grovelty wiiy SAND (T - A f
- with “cobb. Grevay terey. iy SANG ot v e ierey SARGIRILLI b ravelty, miv Tt o] eol o 24 hammer with o v"_ae fall ot abou: 18inches
w o o PTRTIT SM1  with "cobbles” (TILLY = = - cof¥e — unig 24" 1.0.or 3" 0.D. and/or 2" 1.0, or
— a= pon 2% O.D.somple spoon equipped with o
3 AND .
w onuny..-ny”e::{-'n N T —— 1 PN .I.:, ::nvu. __1! i erhedded o - beveled ond sharpened drive shoe.
w — ns | y L stole S s v —
o) Gravelly, siity, clayey SAND iy {CLSiity . groveily SANG oM rove .’_‘.E;:. _51_'?'_".".&:'"""‘ no_ = gloyer. sy sano * Blow count not recorded or
sm| withcobbles® (TiLL) o b 18]~ Gravelly, sty smg , [ 55“""“:"" :"":";.m I SER —160 not considerad representative.
O L } THo iity, clayey, groveily g NB e — -dri
60— sc _vh“_'_ s hoon tavelly, o¥ a Cobble or boulder (Core-drilled.)
= il I Gravelly, siily SAND P W i _‘: . [ iy, gravatly SAND w Cabbles or boulders, continuous or nested
€OlsM|  Silty, gravelly SAND ITILL) | ©s| | (Core -drilled and/or blasted ond chopped.)
Gravally, sitty.clayey SAND o X
o wih cobbiat & boudens C4ELY IR LLLE LY T SOIM! iy, cioyey, grovetly SAND —70 EL3702 Elevation of bedrack surface. .
70— - (Tiew) G, " k] ———— ael®¢) T b Rock core recovery 0 ~ 25% .
T ] . Greveny, sitycloye T::.?.: = Rock core recovery 25 — 50% ’
- ] %’A; TR ——— s Gravally, silty SAND {TiLL} Rock core recovery 50 — 75%
2t o CLayY | — -
x Trovelly claye: SANT P o 3s2 co[ML| _Sandy, clayey STLT (TILL} _lso Rock core recovery75 - 90%
a 5C{ _witn "cobps 2 -Icunlly.tllly SAND (TILL) =T A Rock core recovery 950 ~ 100% N
w B -;,'EL;';;"’." T xuh Jonbles’ g1 3001 £1.276.6 Elavotion of bottom of exploration.
e © nn [ensilty. o . Loss i 9pm
Cloyey SAND (TiLL) ~—190
90— ° Ina NPT  No Pressure Test Performed. Asterisk .
* denotes that section could not be sealed N
far testing. .
- }— Gravelly, siity SAND (TFLL) . L
m ol 100 40 psi Constantly maintained pressure for | to
= |~ ne; ST Tomnareal - 5 minutes.
100~ e b Voluma loss in gollons per minute under
G B Comem ity 5400 (7L Sopanant pressure.tested continuously i
133 with “cobbles” (TILL) - " wiin (atrotitied CLAY) 5 toot sections. Scale expanded from
GRAMITE, light ovq‘.h::. . gpm fo | gpm for clarification of low
Ll L oned, y .
Ho— :.E sC 1hered on occavonol 1 2 FD -149 pressure losses.
— s which ¢ip of opprosimotely E " evorti-mice Dok . 0
B[ e 45°% ond 80°. e, ey b, ary i . FD-148 ow) FD—15
— ned, genyrl Iresh, . .
sersc Yoo ' seom I she Il JUNE 1958 {0 JUNE 1958 3 ‘S:NEB 0'9555 Woter levels recorded during subsurfoce explorotions seldom correspond
20 oo [ g v0y noesia o . El.368.0 ﬂ 4‘4-53" SAND with “roo1s 8 —E ] -0 with the notural leve! of free ground woter, except in extensive ond thick
— {Hole located in river T sul 3ty - " <) " Sitty, line SAND : e ics i ;
Etevation top of woter 376.4 ) Occosionat ,.':,.;,.‘ » [SP :m{. o magiim “ gecoved forest detrit’ tem "m.'""- deposits of sands ond grovels wmc{: are sufficiently pervious te permit K
;«m with ncottered gomnets. —lee l-"h Cobbles” * - p— ropid stobilirotion of woler levels in the e&xplorotory hole. Absence of
‘olonon adscu M hel Silty, grovelly SAND v o subsurfoce waler level in the grophic log of ony sxploralion is not
130 - S 13 i comdien tTiLLY . SP| Fine saw 10 necessorily 1o be construed thot ground worer will not be encountered
paGeavelly, cloysy,silly SAND ] in excovotion ot thot location.
FD-l46 FD-147 :_— e = sy T AT B i 20 Whils the borings are represantotive of subsurfoce conditions of their
(ow) (ow) 20— o e - respective locations ond for their raspective vertical reoches, locol minor
8 JUNE 1958 6 JUNE 1958 o T ————— Sendy SILT variations characteristic of the overburden ond rocks of 1his region ore
Silty, ctayay SANO (TILL) —|m d silt tonses® ! een ) ;
3 El.466.7 . —0 ——=tth sond seam co onticipoted,ond if encountered, such voriations will not beconsidered os
T ol | e ' 30— e = —30 differing materiolly” from raprasented conditions within the purview of
. = ssté- Gravelly, silty, clayey .0 Article 4 of the Contract.
SMU Sitiy, wavelty sano SAND (TiLL) _ Fine SAND .
roo (R {8} 1aof SM . 3P with st tensey
—lio o NOTES
10— jun —_—
t—rt -_— —40 .
r-zocr isse |- co| | Gayey, groveliy SANDITILLY .
EI‘ oL 40 | ailty SAND UTILL) i&.‘-’ e o totmarions oF " Elevations refer o Meon Seo Level Dotum
Gravelly, silty,cloyay SAND =lu " SILT & CLAY
(riLe) 33 $ilty SAND wiih cobbles” s__ L- -
- ATILL) —l20 [ _lm 35 s.ny.’qnv-lly_s‘fr:m“ .
*r W g ot su hceplarTimL —so @ INDEX FOR LOCATION OF FOUNDATION EXPLORATIONS
— w
Gravally, sondy CLAY ITRLLY w — su S " Hopkinton Dom, FD=139, FO-14/, FO-142, FD- 143, Fp- 145,
, " Cicyey, orovelly SANDTTILLT
ith small lenies of lommnated cloy T Aol 0 w L o w7 s tamnations of SILT FO-146 ond FD-148, see Sheet No./68.
30— ¢ S —————— — - n AT .
- Silty. sondy GRAVEL ITILL) w sol— A CLA  lagioaladl TL) v Sy, el velly SAND -16° » Conal No.l, FD-140, FD-194, FD-1497 and FD-149,see Sheet
w o w z ] Xy, medni To Yine KNG [3E]_SR e ey e - No. 169
w B EL ] w Siity, clayey SAND (TILLI TaML| Sendy SILY (stratitind) .
w a0} o -4 w veeea cLAY 8 o Dike H-2, FD-150, see Sheet No.170.
o 120 . 70/~ eo{CL] SILT x
ES
— z
z Gravally, ality $AND 1TILLI “us|sud Sty clayey sanp - - —{St| ity sendy cLAY L
= ol hen SCl wieh “cobbles” { TILL) —{s0 o 740 5AC) {5y, cloysy SENDTITLLY a
- Lol MAgiratitiad CLAY 8 —8¢
ns w 80— 339/% Sendy SILT w
- T x o ©o| }‘ . o
—~|so - T
- 60— 8 [su)”Graver --,“‘y';:-(i'h:r'l_un = so s 3illy, gravelly SAND (TiLL) baad L ony gy sy oo Wevion | Bave DUseRiPToN o
TL__fine SAND tTiL) »r o 90}— - e
o. co| ea — | 1]
lsM-| Grevaily clayey SAND W v . ARMY ENGINEER DIVISION, NEW
w 270[SC71 " Gravatiy,silty, cloyey SAND ITILLI co|S€] wn“codbies” ( TILLY T80 , €O b us. Y E! cgrnzw “cslﬁl.:st ENGLAND
° ©5(SM|_Grovelly, sily SAND (TILL] 1 0 M — waltnam, wass.
o= 39| WASHED SAWPLES YTy Ty —=m : taelcL| sy, vanay cLav tswon oo
o M aray, sity, sonay Graver e Pt s 100~ cof P MERRIMACK RIVER FLOOD CONTROL
pry €9 od i SnamITE, i nore, 1
R | | SRt O HOPKINTON-EVERETT RESERVOIR
- WA g S03 -
so— ST . . st 3 A, HOPKINTON DAM
ravelly.cleyey, slly SARD ! — X A
“covnan (TILL) no— . " et il RECORD OF FOUNDATION EXPLORATIONS
- 1 p- T - A NO. 8
s “Cieyey SANOTTICLT with ! . ~pwant - -~ N
o some the.s Deds of SAND, % ' (\‘_’Jr " o ONTOOGOOK AND PISCATAQUOG RIVERS N H.
90— Lol lekar eent 7 i o . 2 R A DATC 1959
13, | . —i20 m,\ A JULY
- Sliry, cloyey SAND (TILLY 120 o A — ' tracl No. DA-1S 516 Sivins 60-2 COL, C.E._ DUPUTY Divitiom ERBIRCER
sel i Mol locared o river Contract ko. DA-1¢ 51E Ci
co with sirate of silty clay " \ SCALE AS SHOWN[SPEC NO.CIV ENG-19-01% 601
‘J Clevotion tep of waler 377.0 ) H AWING
ool U yees 100 & _| oA NAGEN
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130~—
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FD-151

JULY 1958

El. 486.0
r—

us
ol

oM

]

Gravaily,siity BAND (TILL)

sm|  Sity SAND (TILL)

FD-152

9 JuLYy |
EL 391

=

—|sp

958
J

Medivm to fine SAND

] Sty SAND =/ strete

10| ng #1°
et ——

Sy, gravelly
SAND (TILL)

1ajuadist erbee sempten
£

SM|

Silty SAND (stretitied)
Gravally, silty
SAND (TILL)

STy, cloyey SAND

Sandy, ully GLAY [sirolitied)
Gravelly wity, clayey SAND(TILL}

sc-| siny, graveny,
SM| cloyey SAND

[Ungisturbad wamplas '3 Undiaturbed

L1308 8

FD -158 -
(ow)

JUNE 1958

El. 404.3

Medium to line SAND

Manmmuen hagd 3.3
18 JUNE-T OCT.1958

Gr

y SAND

33|GP| Sondy GRAVEL

#9|SP| Gravelly medivm to tina SAND

gondy GRAVET
ror Fins SAND

LIPS Gravelly SAND

VI

| un

——}—{ Fine SAND
ne|SP

cof  un

132 |SP g 3343

P Siny SAND
(stratitied)

7

L{ue Sy, grevaily
SAND {TILL) s2{ML| Sendy SILT (w
un
wlsP| siy.greveny sanc
™

" [SE]=Trevaiy SAND

$1lly, sendy GRAVEL { TILL)

FD-1
12 JUNE

53
1958

El. 424.6

LT T —
AND_wnin "7ools B cobbier”
Graveily SAND uu.u
R Cravaity, sty Hﬁ'ﬁ

feLavs. unlu mLL)

Lost BO% drikwatar trom 8.5° lot 6

FD-154
10 JUNE 1958
El. 442.6
. ToPsot.
% T1Siity SAND [Ty
__lsp| Gravelly sanD TILL}
v faan

GRANITE light groy,hovd, leash,
madium - groined. Weaihered
010Ny PUMAreVs [omTs whech ore
~poced 18 22.0' Joints
proaimately 107, 307,
verticol

Lt 25 % deill woter frem 7.5"1011.8°
[ire] Lost 30% ordh water fromit o'niay

‘: L0871 00%dril water trem 14.3' 10

i

bottom of hole.

(Hole 10

scnlsT quu-innu Dork

weothered ssams of 00pros -
ly 104.0° ond 10T.511.

(LR iLA]
ted insiver
Ciewction tee of weter 370.0)

e
— e e Loee
GRANITE, hgM groy,hord, fresh
medium grainmostive Occos-
ional yoints dip ¢! 60°
Slightly weatherad fo 40,011
Lo31 J00% dri water beiow 39.0'
©a
Undisturbed somples tanen by
relary drilling with modified Deni-
son Type Somplar, using €” dioma-
ter o 24,33 ond 3" diamelter trem
24.99 to 10L47",
FD-159
(ow) FD-160 FD-161
12 JUNE 1958 23 JUNE 1958 26 JUNE 1958
El. 4143 EL367.0 El. 377.4
- ~7 [OL}¢ ORGANIC $ILT
SAND wiih ooty ., s 52"_"‘":-” I:‘.‘M'
| N Al 0
Grovally SAND (TILL) 1|3M] Grevaily sty SAND (TILL) = SAD wiln eo I
“
GIJA;::I;: nv:n’m' hord fresh, mlsc ﬂuvlliy.oill'.t)lnny SAND _ Sendy GRAVEL
(TiLL
70{SP| Coorse Yo medium SAND 0
. l _ —{sM| Grovally,sitly SAND (TiLL)
Occanienol vertical jeints. Grovelly, silty, SAND (TILL) s
%mrﬂm S Siny o SAND
3 . _— —]5 ‘! yey TRAVEL
I:.mlooumn-ommc-‘ro" N A " SM| Gravelly, silly SANO {TILL)
i ]
LU —{sM| wa{GC| Sandy, cloyey GRAVELITILL)
© Gravalty, silty SAND(TILL) T
. — oof5m
colsm e
=", wa Gravaily,silty SAND
P (TILL)
. - (R
03 1
= : Grorally, sy SANDIYILL)
sP{  Grovally, sitty, medium to
co[SM| tine SAND (sirotitiea) rre
—_ Medium 1o line SAND
279 with siit leminas
TSPl pagium 1o fine SAND <o[ e
:_n:'g.,—rn—mu———. Y N 15| Fine SAND
(14 pea —
B
108{SM| Gravetly, silty SAND sel_¥in
L co L1
- ﬁ._______.__ 338{GP|_Sondy GRAVEL
L]
bow Grovally, $+1ty SAND o
€8t with "conmles™ {TILL) :{.1. Silly. urovaily SAND (TILL)
M O
.’.'.f'.!‘..'.!.?-f-'ﬁ'-'nffnmu fdad SM| Qrovatly, silty SAND (TILL}
1]
Trovelly, willy.clayey o
nyreo SAND(TILL)

M"SAND with “covbies”

cof fen
—ll

iy 3.8 T e .V 4 C—
-
A

<01|GP| Sendy GRAVEL

m

co)

[ % IYX)

U. S. ARMY
FD-155 FD=156 _y nopimemreaasse FD-157 LEGEND FOR_GRAPHIC LOGS
16 JUNE 1958 17 JUNE 1958, 21 JUNE 1958 ‘
£1.377.9 1. 369.7 E1.369.6 FD-153 Foundation Test Boring (1957-58)
=" opson | Topsoi. TD (ow) Observation wel! insfalled.
[l ! 1 v 12 JUNE 1958 Date exploration completed.
I Fine SAND withTroot fiberd . 18 Gravelly. nilty SAND _1[GP]_Sandy GRAVEL EL424.6 Elevation of ground surtace during time
= i with“¢oats Bcebbias” asd of exploration.
ve| kn ™ _ . J 7Y X Maxmum oriesion head,
— —|s™ T Sitty, grovelly SAND (TiLL) T Subsur(occ' woter level in boring at time
" nas €0| of exploration.
— - Range of subsuricce woter
lsc-| cluyey SAND s . »eol ] - .
[ o TILL! I O:vl:r.l‘y;;:ll.y‘_s‘:xti _‘fss%- Sitty, cieyey, qravelly SAND _l2o dunnq periad ot observation,
-] . el mu Es Artesian flow encountered.
- . 5Pl Group letter symbol according to .
co|SM €o|5M Unified Soil Clossificotion System.
! e No Recovery or unsatisfoctory soil
gy g'l‘:;':?;;.:'.'! ls‘fl"L", I |y flow sncauntere SoH Sy, grevany saND(TILLY —{30 NR samples recovered.
'—" : betwesn 300 ond 400 = el .
cu# J Bottom of observation well. .
I - —g——;r—r—‘-n—m,:;-, e Ty NS Not Sampled. Hole advonced by Core-drilling, blosting
seilsu] Greverry. sy SAwG seelsu]  Silty, medm 1o fine SAND eo|cL 's’“d/"" wash borrg :“e to operational difficulty.
oppina” (T1LL] 33115 M| ity mecwm 1 Fine SAND -1¢° €Ol | Sampling inoverturden by the Core-drill Method.
asa| col  um Blows per foot of penetration considered .
- e [ most represantative usually within o 5~ .
(GP| Sondy GRAVEL sty SAND foot drive using o 300 or 350 pound .
SP| Grovelly SAND with "cobbles” el sm| Graveny.siity SANDILLT surfs? “m""' vy _lso W 24 hammer with o free foll of about |8 inches !
by S, of cloyond siit) w ona 2{; 1.0.0r 370.0. and/or 2" 1.D. or
™ Clayey. sondy S ﬁ Silty, gravally SAND w Zi 0.D.sample spoon equipped with o
:m. {with cloy mml mu.) = i beveled and sharoened drive shoe.
co{SM) i y0y = Biow count not recorded or {
el ‘,;I':z';""':,’;",‘,’,"’ T oee” 125 Conmg 1eft 1m vale —60 * not considered representative. B
(TILL) B legged mith thichk grout. = Cobble or boulder (Core -drilled.)
mgnu = 4 -IW - B*| Cobbies or boutders,continuous or nested i
o s | (Core -drilled anc /or blasted and chopped.)
aifsu]_ Sy, wrovaTy SERD - —70 L4161 Elevation ot bearock surface.
w| W co|sm| Grovelly, sty SAND (TILL) ’“:7 Rock core recovery O = 25 %
37 I 3Ty, grovelly SARD TTICLY —= £ Rock core recovery 25 -~ 50 %
L -.____L_J_L.u__a""' ‘"'"“’, 5':'_“,_5, [ N Rock core recovery 50 - 75 %
-~ €8 lum o ™ 4008 Rock core recovery 75 = 90 %
@ =1 w Rock core recovery 90 - 100 %
—x} T —Traveily. Giayey.siily SAND o LI £1.368. Elevation of bottom of exploration. ‘
S | TS S —
col Ln-‘- n gom -
sc| Grovelly, ity clayey SAND —{90
NPT  No Pressure Test Performed. Asterisk
[SC-| Graveliy.cloyey, silly SAND * 'deno'fes' that section could not be seated
e or testing.
Trovetiy_ vy, ciaysy SEND ~io0 40 psi Con:l}unﬂy maintained pressure for | to
s¢ (Tl 5 minutes,
co Volume loss in gallons per minute under '
- constant pressure,tested continuously in
FD-163 = 5 foot sections. Scole expanded from O
FD-162 (ow) . b= {2 —it0 gpm to | gpm for clorification of low
14 JUNE 1958 13 JUNE 1958 pressure losses.
El. 382.4 EL 4353 ‘
—e-loeson ilty, grovelly SAND
- Tine SAND - - B GRANITE hight ton,schistone, _ ] ‘ {
0[S SMy-medium to e 3 2 Gronslly Sa o % generolly hard, framn, coa 120 Woter levels recorded during subsurfoce explorations seldom
—[ e 30 t N ';“s"‘:.“;‘,:"_“':‘n': . correspond with the natural level of free ground woler, excep! in
" 6t 118.0,123,0128.5" and exrensive and thick deposits of sands ond grovels which ore suf-
Sondy SILTIstratified} _ .
— 13 JULY =7 OCT. 1938° i 1270 e ficiently pervious to permit ropid stobilirotion of water levels in
™ GRANITE, dork gray, very hard, —130 the explaratory hole. Absence of subsurfoce woter level in the 1
_— fine-grained. Bodiy wealnerad ed n river graphic tog of ony explorotion is nol necessarily to be construed
“ Sy LT m’,:',::,'::,m:m‘ n 100 of water 374 6) 1hot ground water will not be encountered in excorotion al Ihot
=ae] Joints 10.19.0 fear. —{20 locotion.
o M _— While the borings are representalive of subsurfoce conditions of their
wil 55| _Graveity SAND wiih cobbias respective locations ond for their respective vertical reaches, locol minor
— 03338 GRANITE, light groy, hord, voriotions choracteristic of the overburden ond rocks of 1his region ore
GRANITE lught gray,hord, trash, frash, mossive 20 anticipated, ond if encountered, such voriations will not be considered as
ili]  generally coorse - graines. dilfering “materially " from represented conditions within 1he purview of
ik b pacay Article 4 of the Contract.
43° ond 60°.
waszs —{40 NOTES
Elevations refer to Mean Sea Level Dotum.
-
w
50 INDEX FOR LOCATION OF FOUNDATION EXPLORATIONS
w Hopkinton Dom - FD ~155, FD-156, FD-157, FD-160 and FD-161,
see Sheel Mo, 168
Conal No.I- FD-151, see Sheet No. 169
—{s0 Dike H-3-FD-158 and FD-162, see Sreet ho. 172
z Spiliway - FD-152, FD-153, FD-154, FD~ 155 and FD-163,
- see Sheet No. 17/
Y ~
—i70 R
2 e
4 ! -
- L'Sanl: B e de il c0-2
80 &
w
(=]
—90
ATVISION [ OLICHP NCn = .
o U.S. ARMY ENGINEER DIVISION, NEW ENGL AND
e [ CORPS OF ENGINEEAS
vAUWAN, wats
MERRIMACK RIVER FLOOD CONTROL
—{no HOPKINTON-EVERETT RESERVOIR
HOPKINTON DAM
JRECORD OF FOUNDATION EXPLORATIONS
20 YITTED BY NO. 9 :
CLANCYTS o= |GONTOOEDOK AND PISCATAQUOG RIVERS N.H.
rreovy = OATL JULY 1959
MEP TnOIMTERING DIV, €OL, C.E. DEPUTY Bivition EwemITA
o J SCALE &5 i =1 #N|SPEC NOCIV ENG-19-016-60-1
DRAWING NUMBER
MER-2-1050
SHEET 137
7 PLATE 5C 187




L

——

CORPS OF ENGINEERS
LEGEND FOR_GRAPHIC LOGS
N FD -167 :
- -169 FD=-170 - lion Test Boring (1957-
- FD~166 {ow) FD-i68 FD=I | JUNE 1958 FD-170 Foundo ion Test Boring 58)
FD-164 FD-165 |7 JUNE 1958 16 JUNE 1958 16 JUNE 1958 (ow) Observation well instalied.
23 JUNE 1958 15 JUNE 1958 14 JUNE 1958 E1.434.6 EL.384.2 E1.383.6 €1.377.3 —o I JUNE 1958 Dale axploralion complered.
€1.368.0 ElL 430.8 . 9% kg : — ey ToPsoit - €1.377.3  Elevation of ground surfoce during time
e ey — —_ ~leeson. 3 ] lorotion
o Grovally. N ) voeson 18 Tlgp| Medium 1o tine SAND of explo -
aof3| Gionuir, cooese o medium um——'—mm 33p| Meswmiotine SAND [P e e g0 — - R S L TR L KL X Moximum ortesion head. )
—_ —ptLepal ] e ir[ut] SeadySILY 'y S 8215P|_mith orqong 6 s00t hibers e Subsurfoce waler level baring ot lime
o |S€] Greventy, silty, clayosy SAND 1o|ML}, Sendy SILT 1 ‘-" liomineted) Gravelly SAND wih debrin 10 of exploration.
(TILL) —
w .':" ] ; s0 Ronge of subsurface water
o= T L 20| Siity, fine SAND " Sandy SILT during period of ebservation,
My Sandy ) i1y, sy, clayey SAND "
Gravally,silly, cleyey SANDITILL) n verticol joint M sendy sur . (Stratitied) - Sandy SILT enies rIet) ES Artesion flow encounterad.
e with wirote of cloy from wpmresimately 4.0 te " (Strantied) ] — 20 sp Group letler symbol according to
— e p—— 8.5 feer. —_ vy Ty TR v Unilied Soil Classilicolion System.
0= n| | Grovety.cieyey SaND (TILL) s0] | geney anr ¥ Loxt 8O % il water betow 8 0. “r—— e " NR :c:::lc’t:vxz:;:'::ﬂm'nc'orv s0il
| |iStraritiog) - - .
a weedy L P2 s aous gofMu| Sandy SILT e Sm| Grevelly, gilty SAND wimn . m ' ob tion wel)
» Sandy, cloyey SILT — (Stratitied) ], covbres” (TiLL) —{30 Boltom of observati .
"lsul sty grevaity sano triLey —_|_tstranihiea) 31 seney sir - NS Not Sampled. Hole advanced by Core-drilling, blast-
30— o - LE] P ium 10 fine SAND o (“L"w:‘“'“, ing ond/or wash boring due to operational ditticulty.
- o —Jarl  siry. sondy GRAVEL | ) — co Sompling in overburden by the Core-dnil Method,
i ravally, wily, clayey SART I R I JTRER 3913] Gravetiy, sitry sAND (TiLL) " 1 Blows per foot of penatration considered
“’g‘_ withe JiLL vy m tvs) sy 40 mos! representotive usually within g -
40— toot drive using a 300 or 350 pound
wo|sh| Sravely.ailly SAND TILLY eay|SM] Oroveily, siny SAND (TILL) 24 hommer wilh o free fall of about I8 inches
il - ona 24" 1.0.ar 3°0.0. ond/or 27 1.0. or
2931SCL g guaty, wilty,cloyey SAND I ~30 2}"0.D. somple spoon equipped with a
=0l = 1 with “cobotes® (TILL) co| o beveled ond sharpened drive shoe.
sm| 2. gravelly el Biow count not recorded or
zol  ne bl SouRies” { TILL) * not considered representotive.
) c2 a —60 m Cobble or boulder{Core-drilied.)
s |SM Siity SAND (TILL _SnIGP Cobbles or boulders, continuous or nested
. - w | 0 este
[vhad = Travally Ty sy SARD ‘." |_{1" Sondy GRAVEL mth cobblex w :il {Core-drilled and /or blasted and chapped.)
|~ I_______(TILLI > FH€1.370.2 Elevalion of bedrock surface.
o = NPT Rock core recovery O - 25%,
> * Rock core recovery 25 - 50 %
— 10— E Rock core recovery 50 - 75 %
= ZgojcPl Sondy SAAVEL a Py Rock core recovery 75 ~ 90 %
Rock core recovery 90 ~ 100 %
- Grovally, siity SAND | S
o Re) Tes|sMi_Gravelly.siity SANO (TILL) o0 EL276.6 Elevation of bottom of exploration,
O aop— co L] umo ‘n
EW | sendy GRAVEL Loss i gpm
. 300/ 5P}_Groveily SAND N NPT  No Pressure Test Performed. Asiarisk
Silty, gravelly SAND {TILL) * denotes that section could not be sealed
90\— s . ¢of SM for tesling.
_T5M|_ Silty SAND (Stratitied) 5= 40 psi Constantly maintained pressure far | to
: °"""'i:'."L'L“"° 5 minules.
| L Volume loas in golions per minute under
00— 'y constani pressure, tested conlinuau:ly in
B €| S foo! seclions. Scale expanded from O
- GRANITE., light grey, schiarons e 1L .\ A gpm to | gpm for clarification ol low
a- woias su| Grevelly, sitty SAND (TILL) —Ino pressure losses.
Hop— - J— Lpevy
i
:':.’:'.::;':::w_" ot —120 Warter levels recorded during subsurface explorations seldom
qrained, shightly weetharsd correspond with the naturo! level of free ground warar, except In
120}— — - ::::'”“ "":; thered extansive and ihick deposits of sands and grovels which ore
n top of water 378.0) sufficlently pervious to permit ropid stobilization of woter levels
;n;l‘ulo'"'. —30 i the explorotory hole. Absence of subsurface walter level in 1he
grophic log of any exploration is not necessarily to be constrved
130+— !hat ground water will not be encountered in excovation of thot
location. .
e While the borings are representative of subsurfoce conditions of their
s —140 respective locations ond for their respective vertical reaches, locol minor
40— Elevation tep of woter 378.3) variations characteristic of the overburden ond rocks of Ihis region ore
: onticipoted, ond if encountered, such variations will not be considersd os
iftering " jally” from r red it thin 1
FD-IT} FD=-172 FD-173 FD-174 FD-175 FD=-176 FD=~-I77 ZI,I/,,:,/;”ZO’;%:,?;ZM:;M epresented conditions within the purview of
e 19 JU(NO‘EN)IB")B 18 JUNE 1958 24 JUNE 1958 ‘21 JUNE 1958 235 JUNE 1958 21 JE‘:N4525I9358
18 JUNE 1958 El 4301 El. 419.0 EL420.7 Lo EL41IT.1 foltadsing)- —0 NOTES
EL.379.3 EI.400.7 El. . ——._ToP Silty SAND _with“rooty - Silty, gravelly SAND lenl tine SAND - )
o T]_Sondy SILT with “rooty” —E—eesow ] L medrerm To Tioe SKRD. RIUZLLL S " i =z SP| Moedium lo tine Elevations refer to Mean Seo Level Dotum.
B 10[$P]| Fine SAND itrotitiag) se] Gravally SAND with"cabbles™ *lap — i 2uu—-7n,—srmm1m— - ”
— <o [} {I8W] o M
\ oo - [V LT Y Gravaity, silty SAND
" - 15 aer-7 oct. 1938 [T P LI %9 sp| Grovaiy saND 1TILLY - - oL —o INDE X FOR LOCATION OF FOUNDATION EXPLORATIONS
Iy—17 vuwE- 7 ocr 1958 ol -
.
0}— — — GRAITE, light ton werp hord. LR Gravally SAND OINANITE, kgt ooy, very hort, o su| Sty SAND TILL) Hophinton Dom - FD-164, FO-170, ond FD-I76,
33[ML|  SILT (wiIn atrata of fine = ;"':u"mm"m"" Tvel L CLAY (TILL) see Sheel No. 168
i athe oce- ity CLA -
] sand end tlay) ‘ A —xeray aRAVET chional Joints. Closely 1. eofbl Y Dike H-3 - FD-165, FD-166, FD-168, FD-169, FD-171 ond FD-172
34 end 60°, Dccovional verticol ps finted ot 10°, 30° ond 60 11,404 —20 :: see Sheet No. 172 '
20 o fremil o e [ X Travelly SARD or-vclly.:!:::r.'ll!y!luo w Spillway = FD-167, FD~I73, FD-174, FD-175 and FD-177,
(ﬁ!l weter buiew 3. P t No. 17/
w sy ey SRAVEC TR : =l - JR——— . see Sheet No,
e 1393.¢ e =
w “E Sitty SAND (TILL) Le9) L . i e Sandy CLAY wilh sirere of o
o sM| Siny, grave)
=z 30— - m"'c""""r"""‘—r— € ' 'mu.)' solsu| Gravelly,clayey, sitry <
T R wasee T &
w-—sm—wrvﬁ—— w
x — cofer
E ]mgm_'__ — —w0 @
um 1o Tine SAN. . —a & CLAY (TILL) [ (S L
u STy TRy GRAMITE ligntgroyary pord, S iy F1ang and wilt $rats.
- oy ) -
D 40 :mn.ﬂ.’\'n'h' +0 along eo1C -
numerovs clo cad
Jownts which dip at 43°00 60% ¢o| el
Serpanting on many joint toces 20
Gravelly, hilly SAND (TILL)
*r L aeas USMI Liih "cabbies”, with sand seams
Ares> [Wavisron | oatt DEscRIFTO
m4|sc| Sily, cloyey SAND (TILL) CRIPTION
—_ € 337, with siit and 1and seams 0
c0l—
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FD-88-1
390 PZ-11
3 March 1988
~ 389 El. 383.2
2 380 -
> ROCKFILL
10 | SM Grey, molst sity(30-40 SAND w/subangular to
D 375 — subrounded r-n):/el (5-15)
= A3 | SM rey, wet siliy(30-40) SA
I 370 —_—
— 21| sM Grey, molst silty(35-45) n—f SAND
LL__ 365 —_— — Grey, wet silty(30-40) SAND w/subangular grovel(3-15)
AL sM I —Br Er.. moist clayey sity(J0—40) saﬁn w/subangulor
S 360 T \_to_subrounded gravel(10-20)
I M-S brey, molst to wet cloyey silty(25-39) SAND w/ grovel(5-15)
- 355 Concrete
O —_—
= | s 4 L4y
_{_) 350 43| SM Grey, malst silty(20~30) SAND w/subangular to subrounded gravel(10-20)
de | sM Grey, moist to wet sity(13-25) SAND w/subanguler grevel(5-15
g 345 60 | SM Grey, dry ta molst cloyey silty(15-25) SAND w/ gravel(5-15)
- _TL[ - | = 1¢10~;
© 340 == N\ Llornoted Lt. grey dry SILT/Dk. grey sitly CLAY
- E SH Grey, molst clayey silty(10-20) SAND w/ subangulor f. gravel(i0—-20)
l_L.J 335 146 hslsu Grey, molst cloyey silty(10-20) SAND w/ subongulor f. grovel(10-20)
_— \ EL 33638
330
325
320
FD—-88-3
PZ-9
15 March 1988
El. 384.0
385 ROCKFILL
J65P-§ B SAND w/sitt (S5-15)
a 380 : ‘%Lr:;;nngrsetv SAND -w/cshyey siit (5-15) & subangulor grovel (30-40)
> 375 2ner-3y —/grey dry to molst SAND w/silt(5-15) & gravel(10-20)
98 SP-SH rey, dry to moist SAND w/sitt(5-13) & gravel(10-20)
U 370 = ?
Z 365 77 SP-SH grey, dry to moist SAND w/sitt(5-15) & gravel(l0-20)
l —_—
l_"' 360 ESP-SH grey, dry to molst SAND w/sitt(5-15) & gravel(10-20)
Lo
v 355 ESP—SN prey, dry to nolst SAND w/sitt(5-15) & gravel(10-20)
(e 350 ™ grey, dry to noist, cloyey silty(20-30) SAND w/ gravel(10-20)
8 -
O ;
1S R Reinforced
'P 3 4 S . E Concrete
CS 340 % P-SM grey, wet to moist, SAND w/sitt(5-15) & subangular grovel(it-20)
> 97 kP-sM grey, dry %o malst, SAND w/sitl5-13) & subangular grovel(20-305
| . -35) f. SAND o
Y335 e N N Y 0
- G 1st_SAND
LJ 330 Fev molsT A~ SAND
Grey f. SAND w/slIlt(S-15) ond
3/4° lo%ler Dk. grey clayey SAND
325 El. 331
320
e SRS — = LI T T N A SR

ST IR B KN AT SN T ST ST PR T e
FD-88-2 .
PZ-10
10 March 1988 !
ROCKFILL
NS
E_E SM | Grey., moist siity(20-30) SAND w/sukangular gravel ¢(5-15)
EQH—SC Grey sitty(46) clayey SAND w/ gravel (13)
B2 SM_| silty(20-30) SAND w/gravelt5-15) -
-S—_‘J H/S | spoon blocked by piece of gravel 24 FS;RBCBH— 41 988
_!—_9 SM | Grey silty(25-35) SAND w/gravel(5-15) EI 353.1 B
| CONCRETE Rock fit
— _/M clayey sitty(31) SAND w/ subangular grovel(S-15) Concrete
J7EG~-SM — Crey, molst to wet sity(20-300 SAND w/subon ular arovel(10-206) ted Soll
73] sM Grey, moist sitty(345 SAND w/subangular provel(30) Cenented Sol
24| SM Qgtev. potst sty 4 . _ g:a nge!gtenf"u_sg&b w/sitt(5-19)
- \Grey, nolst 1o _wet silty(i5-25) SAND w/subangulor gravel(10-20) J;ﬂaniol 5 s DK arey nost SARD w7STES=TS
941 sM Grey, nolst to wet slEy{G5) SAND w/gravel(5-15) el Grey dry to moist f SAND w/silt(5-15)
77 SN Grey, molst sity(0-20) SAND w/pravel(5-15) L2 Lan poist [F grey sendy@0-30) SILT
S llon Canhated Lt grey, molst F.sandyl30=40) SILT & 6630 and dic grey Slayey ST
=7 % Dk. grey, molst sty CLAY I3 rey malst m w. .5* layer
e [(2y(2J) n-f SAND ST clayey Stty(30-400 £ SAND
KER B Grey, molst m—f SAND w/sitt(5-15) and grovel(10-20) SM ey Polot SAND w/sil (5155 and b el(40-50)
94 |_SM w/*1’ layer Dk. grey moist clayey SILT Br grey molst silty(10-205 mf SAND
105 [ Grey, molst siity(29) SAND w/ sub-ta_anguler gravel(S-15) \_"/grovel(S-15)
1581 SM Grey, molst SAND w/silt(5-15) and gravel(S-15) 3310
16 | NR Grey, molst m—f SAND w/silt(0-10)
- Grey, dry to moist sil¥y(325 SAND w/subangular grovel(l4)
possible course gravel
EL 3222
LEGEND FOR GRAPHIC LOGS
f0-35 Foundotion Test Boring. (1957-1958)
PZ~-1 Piezometer Number
21 DZC 1957 Dote exploration compieted
E. 329.3 Elevation of gound surfoce during
time of exploration
] Range of subsurface water
suring period of observation
NS Nol Sampiled
. Group letter symbol occording to
FD—8 8 5 M Unified Soil Clossification System.
Blows per {oot of penstration considered
26 MCH"C h 1 988 93 most representative for eoch sample drivs
E| 3 60 O using a 300 or 350 pound hammer with o

Rockfil

13

—
-
w

o
-

|

n
-
D

Loal
o

FS
w

(a3
o

Br. qrey, silty(i0-20) m—-f SAND

Grey, siity(39) SAND
—/Grey, molst To wel, n-T SAND w/

BP-SM __ cloyey sR¥(5-15) and n-f gravel5-15)

Gr. SAND w/ gravel(40-50)

M ___\Lanlnutadl Lt Gr, moist f. sandy(30~40) SILT and

Dk. Gr, moist CLAY

[Fdta] \Gr._n=f SAND

Gr, f. SAND w/sttt(5-15) w/ 0.0’ layer

of laninated Lt. Gr, f. sondy(30-40) SILT ond
Dk. Gr, sty CLAY

ElL 3319

free fall of aboul 18 inches on 0 2.5° I.D. or
3°0.D. and/or 2°LD. or 2.570.0. size sample
spoon equiped with a beveled ond shorp—
ened drive shoe.

Cobble or boulder (Cors—drilled)

Cobbles or boulders,continuouz or nested
(Core—drilled and/or blasied and chopped).

El. 269.2 Elevation of bedrock surface. ‘

Elevolion of boltom of exploratioa.

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION
CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

LCD MERRIMACK VALLEY FLOOD CONTROL

HOPKINTON DAM
RECORD OF FOUNDATION EXPLORATIONS
1988

CHECK BY
f——

GEOTECH. ENG. DIV.
| PLATE NO. 6

SCALE: AS SHOWN

DATE: yULY 1993
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FD—-87-3 FD-87~4 FD-87-5
PZ-3 PZ-4 PZ-5 .
390 20 OCT 1987 15 OCT 1987 13 OCT 1987
EL. 384.0 EL. 384.0 EL. 384.0
380
370 ‘e s NS
()]
o
Z! 360 | )
- i - .n layers of son. - -— 3ilty(25-35) SAND w/lr. gravel &_g_lgy_
AN s g oo oo cum e ot stz 1 g o : .
> 350 e e e HEEE e e
c
0
© 340
o
Y] NS NS
330 NS
320
Crey—brown stratified loyers of f.sondy(!5-25) SILT _
3 1 O RO SM == f"go:bnwlouhsa;:‘.s; SANG w/grovel(5—15) & ni{%%%mhd loyo:;c:('( undy(25 =35} S :1 :_: grey :::dy(b‘gfgoSﬂgL;/‘\r.'r% :nm:nn:':
El. 303.0 - 4y - (é{cyJ o‘;}dy 40~50) SILT w/ir. gravet lominate
300
FD-87-6 FD—-87-7 FD—-87-8
PZ-6 PZ-7 pPZ-8
390 9 OCT 1987 6 OCT 1987 - 22 SEPT 1987
EL. 334.0 EL. 384.0 EL. 384.0
380
370 NS NS NS
(=)
3
= 360
:!_» B v sondy10-20) clayoy(10-20) SLT laminated _EI
~ 350 ﬁ Grs s'll 0-30 D _w/ir. cl nd rodl!ro 5 mmm{gﬂ;=z{:fimﬁ" %$
C
.0
T 340
>
2
L NS NS
330 NS
320
310 s o brown_siity(23-35) SAND né:eck frog. i cm:b::-:n :Wl,-'s{ﬁ s::: ::a :ongQO—ZD) w/_rock_trog.
%’%. Grey brown ailty(25—35) SAND o ‘—, Grey—brown GRAVEL w/sit(5-15) and sand(10-20)
300

LEGEND FOR GRAPHIC LOGS

FD-35 Foundation Test Boring. (1957—-1958)
PZ-1 Piezometer Number

21 DEC 1957 Date exploration completed
E). 328.3 Elevation of gound surfece during

tima of exploralion

] Range of subsurfoce woler

suring period of observotion

NS Not Sompied
Group letler symbol according lo
M Unitied Soil Classification System.

Blows per fool of peneirotion considered

83 most representolive for each sample drive
using a 300 or 350 pound hammer with a
free foll of about 18 inches on o 2.5 1.D. or
3'0.0. ond/or 2°LD. or 2.5"0.D. size sample
spoon equiped with a beveled ond sharp—
ened drive shoe.

Cobble or boulder (Core-—drilled)

Cobbles or boulders,continuous or nested
(Core—drilled and/or blasled ond chopped).

1 8. 2692 Elevation of bedrock surface.

Elevalion of bollom of exploration.

DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION
CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS

LeD MERRIMACK VALLEY FLOOD CONTROL|
DESICN DY HOPKINTON DAM

"~ RECORD OF FOUNDATION
EXPLORATIONS ~ PIEZOMETERS
1987

GEOTECH. ENG. DIV. SCALE: AS SHOWN

IPLATE NO. 7 DATE:

JULY 1993
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RW-3 RW-—4
R PR 3 JUNE 1961 28 JUNE 1961 :
12 APRIL 1961 13 APRIL 1961 EL. 368.3 A
370 EL. 366.0 EL. 366.0 EL. :
. sc- : —
SM Grey wel, silly, cloyey, SAND 390 cP Poorly graded pit run gravel fill
360 SC | Blus—grey wel, gravelly, siity
— cloyey SAND SC- | Gruy wol, =ity cloyey fine SAND
o . 380|— | e KR e
8 SM mb sitly, clayey, wet imparviouz irozen, wel compocl )
2350 SC- 0.G. Blue—grey gravelly, willy SAND
_‘_l__, sM | Srey wel. grovelly, silty SAND u Grey wel. siity SAND SM wet, compact
Nas 370
GM—{ Coorse, lor, silly, grovelly,
c340 ' S | SaND. water—secmg U0
9 Gsc; Silly, clayey, gravelly, wel SAND Scc— Coarse, ongulor,, siity, gravelly SAND
-~ G
o 360—
§330 U | o ey, cloyey, wet Imparvious =y
g % 5
L] Gi wat, silly, sondy GRAVEL ] Siity, vally, wet SAND
wr/ey:ua'ms o(ysiluﬂy syonds s iy, grovelly, wo Z350 SC- | Biue—grey gravelly, silty SAND ~ wet,
sC- Sy, gravelly, clayey SAND _.L X sM compact, bul w/ low plasticity
£
320 N cc Coorss, silty, sondy GRAVEL ~ wet,
woter psaring, loose
i c — [ ravelly, silly SAND — wet,
SM Groy wol, gravelly, silly, SAND M Gravelly, siily, wet SAND B 310.0 0340 SM c;f.{,gﬂ v LEGEND FOR GRAPHIC LOGS
€. 310.0 7 - 210 = sc-ccf _Coorse, siity, sondy, Grovel-loose,wei,vater hearing
310 ::;El?r 33":‘3;?“‘5«3“:'““ o FD-35 Foundotion Test Boring. (1957-1958)
\ﬂ 308.8 > SM Blue—grey graveliy, sity SAND — wel, compoct PZ—1 Piezomster Number
o O . 21 DEC 1957 Date exploration compleled
L1J33 GC Coarse, silty, sondy GRAVEL — wet, loose £l 329.3 Elevalion of gound surface during
{ime of explorolion
30 O GP— Coorse, angular, sandy GRAVEL — cleon ——
SP wet, loose Ronge of subsurface water
. suring pariod of observotion
320 sM | Grey grovelly, alty SAND — wet, compact
ting bouiders, intermixed ity SAND
sc g::ldncgs ::'Ju 7-'.‘;«'?«::"& xt:ard‘.'/tc‘hlsyﬁc ond granitic NS Not Sompied
B, 30083 —_—
31 O Group leiler symbol accorging to
SM Unified Soil Clossificotion Sysiem.
Biows per foot of penetration considersd
93 most representalive for each sompls drive
RW-8 ;ning -] 3?0 or 35()8 pound hommaer with o
rae foll of about 18 inches on a 2.5 1.D. or
RW-5 RW~-7 14 JULY 1961 3°0.D. and/or 2°LD. or 2.5°0.D. size somple
380 RW-6 EL. 378.5 spoon equiped with o beveled and sharp-—
21 SEPT 1961 25 SEPT 1961 13 SEPT 1961 : : ened drive shoe.
EL. 373.5 EL. 372.5 EL. 373.2
. . Cobble or boulder (Core—drilled)
Rockfilt, puviotuzly o\xcu‘:‘uhd ‘kml’:l‘ ll\s‘ spiliway, lé:xiurc of {ill, sond, gravel, stone ’ Gé’”- S.r:;.y -;(‘.‘ x:‘i:g., sondy, loose GRAVEL w/ PO T—— e
i i ankel on . t 1 1t B it K s nesle
370 r,?.' J:f:mum od info fhe roc Gravel filf trom borrow pit P—2 M p..cg'pan: r"nn;a rg::zv.l'lll.r:\"o‘loria;:ol: clloyty. SC- (Core—drilled ond/or blosted and chopped).
siity SAND - wot, compoct SM Grey wet, cloyey, silty SAND X
Elevation of bedrock surfoce.
Gravel {iil ploced from E\. 358-363, from
360 borrow pit P2 Eievalion of bottom of expioration.
8 SM Grey woter bearing, clayey, grovelly, silty SAND
>
@)
2|350
+ SP—| Greyish—brown river bed sond, grovally, ond SM | Grey wet cloysy, silly, grovelly SAND
t/ M woler bearing
c340
o Cloyey, grovally SAND — loose, water beoring
phw? SC o:c:lciono:ly mixed w/ bauiders ond lumpa sc G " ty, ooss, wet SM.JD w/ fines
. " H - ravelly, sy, h
g sc Greylsh~blue clayey, silty, gravelly SAND - wst of blue ploatic il M inhrmu);cd DEPARTMENT OF THE ARMY
) w/ occasional spollc of ciay or dense plostics, NE v
i and o considarabi¢ quontity of cobbles and W ENGLAND DIVISION
5330 poorly graded gravel CORPS OF ENGINEERS
WALTHAM, MASSACHUSETTS
P Silty, sandy, wel, loose, woter bearing GRAVEL MERR'MACK VALLEY FLOOD CONTROL
320 HOPKINTON DAM
£. 310.0 I €. 310.0 H. 310.0 £ 310.1 RECORD OF FOUNDATION
310 : EXPLORATIONS — RELIEF WELLS
GEOTECH. ENG. DIV, SCALE: AS SHOWN
300 | PLATE No. 8 DATE: JULY 1993
P P T SR SR

L2 ovll B W=t U B SR
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97487-04

Z—-13A,13
FD 93-1

wZ
I8y
Tlo~
PZ-138 PZ-13A . | N
EL 4178 EL #4177 ¥ §§
g0 . MATCHUNE ‘
= >100
— >100"
B SM|  GRAY, M=F SILTY SAND -
ROCK RIPRAP - >100°
- >100° '
B e GRAY, SANDY flfy' w stE § ‘
SC-SM 9 | . LAMBATIONS oA LEGEND FOR GRAPHIC LOG
2" BROWN SILTY CLAYEY SAND - NR B[ CH | GRAY AT cuar
53" - 60/0" POSSIBLE COBBLES & BOULDERS
56" B 150/7"*[CH| __GRAY FAT CLAY A (fz-1 %,13?) PIEZOMETER NUMBER
B S —
st ML|  BROWN SANDY SLT w/ TRACE GRAVEL - 5100 [ MLT— GRAY ST w/ FINE SAD fFD 93-1 BORING NUMBER
- [~ NS>1oo"—§'°mg_ GRAY SILTY SAND w/ LITILE GRAVEL wz ‘
100 o+ I oo COORDINATES
64" - NROZ TN [ maie ROCK TRAGMENTS GROUND SURFACE ELEVATION F | M
NR - 150/2"" et " GRAY SILTY SAND w/_LTTLE GRAVEL AN
87" COBBLES & BOULDERS = SM—INS o B8
. ~ 200/5” BROWN SILTY CLAYEY SAND w/ LITILE GRAVEL TOP OF RISER EL. 417.7 <o
54 B SC-SM~{NS GROUND SURFACE
os" N Swo/z"' BROWN WELL~GRADED SAND w/ GRAVEL NST NOT SAMPLED
[ 3 1N
. - 100/3™* BROWN SILTY SAND w/ GRAVEL NR| NO RECOVERY OR UNSATISFACTORY
2w SANDY SILT 110 | Moot LS "™ |  SOIL SAMPLE RECOVERED
o BROWN si o B PoM /;N'é'wown SILTY SAND w/ SILT - gp| GROUP LETTER SYMBOL ACCORDING TO
® - SP- e @ ASTM D2487 AND ASTM D2488
. R [ 60/1° BROWN SANDY CLAY w/ UTTLE GRAVEL Z |, SUBSURFACE WATER LEVEL IN BORING
“© § N 120/3™ c v/ QE 1" 0.D. PVC RISER PIPE—= €4 DURING TIME OF EXPLE)VREAI:HON
65" W ™ pz-12A TP NS gL -
& N " 2 2 N-VALUE FROM STANDARD PENETRATION
9 150/5 BROWN SAND w/_SIT
>100°|ML|  GRAY SANDY SILT, TRACE GRAVEL > [ E.209 | SP—-SIi/ . ;% TEST, BLOWS PER FOOT
. o - NS =2 22* BLOWS PER FOOT WITH 300 POUND HAMMER
67" ML LIGHT GRAY SILT, WITH LITILE SAND Z 120 | g% AND 18 INCH DROP
[<] T wt
100/5"" 2 125/3 3 SEAL COBBLES OR BOULDERS (CORE — DRILLED)
ML|  DARK BROWN SANDY SILT, TRACE GRAVEL = >100"|SM]|  DARK GRAY SILTY FINE SAND w/ GRAVEL H
100" z [ " EE; COARSE GRAVEL OR NESTED COBBLES AND BOULDERS
= B 150/3 53 EL. 270.0 ELEVATION OF BEDROCK SURFACE
: 72*]SM|  BROWN SILTY SAND, TRACE GRAVEL & - NS RS ROCK CORE RECOVERY 0 - 25 %
pz-138 T | . - B >100* BROWN SILTY, WELL~GRADED SAND w/ GRAVEL W | SAND FILTER—n
EL 368 |H 74 I N M (NS ROCK CORE RECOVERY 25 — 50 %
.68 |8 . e - 150/5") BROWN, WELL—GRADED SAND w/ SILT
66 130 C SW—SMINS Bl ROCK CORE RECOVERY 50 - 75 %
8 35" - no/y PIEZOMETER TP EL 299 [H| <
3 [~ . ROCK CORE RECOVERY 75 - 90 %
< >100°|ML|  DARK BROWN SANDY SILT, TRACE GRAVEL B >1007/SM|  DARK GRAY SILTY SAD
3 - 150/3" ROCK CORE RECOVERY 90 - 100 X
X >100* = NS EL 258.0 ELEVATION BOTTOM OF EXPLORATION
»100" N >100*| CL BROWN SANDY CLAY
e DARK BROWN SANDY SILT, TRACE GRAVEL o NS NOTES:
150/ g - 150/ CL | BROMN SANOY CLAY w/ GRAVEL 1. SEE PLATE 2 FOR BORING LOCATIONS.
» DARK BROWN SANDY SILT, TRACE GRAVEL - * 2. ELEVATIONS REFER TO NATIONAL GEODETIC VERTICAL DATUM (NGVD) OF 1929.
>100% ML | A R AGHENTS >100
»>100*| CL DARK GRAY SANDY CLAY, TRACE GRAVEL - L NS
e B / ROCK AND/OR COBBLE FRAGMENTS 0 10 20 FEET
o | ow oy swor cuw : / e
64°| |7 GRAY, MF, CLAYEY saND 10 % 17 =10
sc . = / WEATHERED BEDROGK
95*| SP GRAY, M—F, SAND, TRACE SILT, TRACE GRAVEL - %
59" -
- % U.S. Army Corps ) .
>100°|SM|  GRAY, MOSTLY M—F SILTY SAND, TRACE GRAVEL i 7] Boriow OF BORNG EL. 258 of Engineers Instrumentation Evaluation ENGINEERING LOGS
>100° - Waltham, Massachusetts Hopkinton Dam FD 93— 1
WATCHONE 160 - N H hi
MATCHLINE . ew Hampshire
G> GEI Consultants, Inc. Project 97487 Nov. 1997 Plate 9
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11/20/97 DJM

97487-04

Z—-14A,14
FD 93-2

w2z
WO | SN
S| @
MK
~ -14a =@
Buse B, @ 3
e 80  MATCHLNE
0 B
- [ NS
- NS N 37| CH GRAY, FAT CLAY w/ SAND
N ~ NS
10 f 0 g 159/8” LEGEND FOR GRAPHIC LOG
- R | ¢ - . ML GRAY SILT w/ FINE SAND
= 43 B . 210/10"
B - .
- [ ¢ NS Z—-14A,14 PIEZOMETER NUMBER
- o N it R - BORING NUMBER
B - SP~SM—1— GRAY, M—F SAND w/ SILT AND GRAVEL FD 93-2 "
B N 70/1"
= I NS wz
20 . 100 150/ ﬁv‘—\&_n CLAYEY SAND w/ GRAVEL ©| 5 COORDINATES
N 53 B SC—igoh}s_, NS GROUND SURFACE ELEVATION 5 [ 2™
B SM|  BROWN SILTY SAND w/ LITTLE GRAVEL - GP—GM~ 2[NS | “\SUB-ANGULAR GRAVEL v/ SAND AND SILT Z| 28
| N 120/3 Sp BROWN. MOSTLY CLAYEY. SAND TOP_OF RISER EL. 417.7 NP
- 26 B 150/2"* ' GROUND SURFACE
B N 15073 LN NS | Nor sawpLeD
N 1o L ragyse*| SC|  BROMN OYEY w0 w/ craveL R | A o EATISFACTORY
30 - s’ G - s e NS - GROUP LETTER SYMBOL ACCORDING TO
E ui = - SP ASTM D2487<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>